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PERFORMANCE 


Farman “‘Goliaths” have been adopted by the following European Airlines: 


Paris — London, 1919, 1920, 1921, 1922 
Paris — Brussels, 1919, 1920, 1921, 1922 
Paris — Amsterdam, 1921, 1922 

Paris — LeHavre, 1921, 1922 

Paris — Constantinople, 1920, 1922 

Paris — Lausanne, 1921, 1922 


The Fourth year of regular Farman Air Service has commenced. 


Thousands of passengers, hundreds of tons of merchandise carried hundreds 
of thousands of miles prove the supreme safety, practicability and economy 
of Farman Goliath Airplanes. 


WALLACE KELLETT CO., Inc. 
WIDENER BUILDING | PHILADELPHIA, PA. 


ae is 


2 AERIAL AGE WEEKLY, March 13, 1922 


———ee 
—— 
er eae ——_ 
SS == 
ee ole 
— . —— — 
= — = 
—_— oe. —. 
=ee ee i = ee pad 
a: = ae ——— 
=> = SSS 
es a ae 
= ———————— 
—__— teenie t = 
SSE ———————— = 
eer eee 
== SS 
——_—_—_—=_—* = Sescced —. 
SS a —= ——- =—- Ls 
= = == —_ = Pe 
ee nue Se EER A gee seag — — 2 == 
~~ —=. — —Sq_OL——— = eae = 
se ——— SS SSS i Se as 
~~ —— — acelaee — ===> pay — 
ane ——= — — 
—_ —— — eenmeanees to Snares — pir — 
= = = = 
—_— — — —— — —— st — —a — 
Rss Gerry —— ae) eeenie —_—- TS ——. — ~— ease Hc SS — 
a a ee eee ee Se eee ae ee 
—_ = ——— SS See 
eee —— 
ed eo Saale Ss. _ SSF 
— 
—~_——- = — ass EES = 
———— ‘ le 


: 


rd 


Announcing 1922 Price List 


NEW PRODUCTION 
ORIOLE: LIST PRICE 
With OX5 Motor soe ocr ee Re $3000.00 F.O.B. Buffalo, New York 
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OX 5S New ee oe Re cotta Oe ace AS ee 800.00 F.O.B. Various concentration fields 
OX5Overhauledss, oes wae ene ees seen 600.00 F.O.B. Various concentration fields 
OX5 As received from Government........ 500.00 F.O.B. Various concentration fields 
NOs. delivery is made from other than F.O.B. points, accrued transportation charges must 


WRITE FOR DETAILS IF INTERESTED IN BECOMING A DISTRIBUTOR OR 
DEALER, STATING TERRITORY DESIRED. 
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Plans of the Aeronautical Chamber of Commerce 


NDER the influence of a largely increased, and widely 
U distributed membership, encompassing the entire Ameri- 
can aeronautic industry, the Aeronautical Chamber of 
Commerce seem now to be in a position to render the industry 
“service for which there has long been a need. 
The Aeronautical Chamber of Commerce proposes to aid in 
‘the fulfilment of the common desire of all of the members 
‘by “Selling Aviation” not only to the American public but to 
foreign markets, wherever they may be. It proposes to act in 
three general channels as follows: 
1—Co-operation with the various Departments and Bureaus 
of the Government at Washington, having to do with 
aviation at home and abroad. 
2—The promotion of Flying Meets, Demonstrations and 
Aeronautical Shows. 
3-The holding at intervals, of at least once a year, an 
Aeronautical Institute, possibly in conjunction with an 
aeronautical show or flying meet, to be conducted by 
and for the Engineers and Designers, for the purpose of 
exchanging thought on scientific development in the art 
and making such development available for public edu- 
cation. 
_ The first and third points are admirable, but some care 
-and attention will have to be devoted to the second point. It 
‘is the function of the Aero Club of America, through its rep- 
‘resentation of the International Aeronautic Federation, to 
sanction and govern well regulated flying meets, and for the 
benéfits of the pilots participating in contests, the Aeronautical 
Chamber of Commerce will do well to co-operate with the 
Aero Club on this matter. Acording to the F.A.I. regula- 
tions, a meet cannot be sanctioned until the prize money 
offered has been deposited in a bank, and application for 
sanction of a meet must be accompanied by evidence of such 
deposit of funds. This is a plan which cannot be improved 
upon. But the Aeronautical Chamber of Commerce will be 
in a position to encourage its manufacturing members to 
show an increasing interest in outdoor events, and this should 
result in our having a greater number of contests and out- 
door events than we had in 1921. If we are ever to sell 
aviation to the public we must have such outdoor demon- 
_ strations throughout the entire country, and the knowledge that 
~ the Chamber of Commerce is going to co-operate in this matter 
_ will be welcomed by everyone interested in the development 
_ of American aeronautics. 
- The new Board of Governors of the Aeronautical Chamber 
t of Commerce is well balanced, and gets a lot of good new 
- blood into the administrative affairs of aeronautics. AERIAL 
AGE extends to the Board its cordial good wishes for a success- 
ful administration and assures its members of its most hearty 
co-operation in its plans for the selling of aeronautics to the 
American people. 


The Aerial Mail Appropriation 


HE Senate sub-committee considering the Postoffice Ap- 

propriation Bill has agreed to vote $1,900,000 for the 

_aerial mail service, but this appropriation for the trans- 
continental route must still run the gauntlet of the Senate, 
and the Senate in conference with the House, which struck 
out the item from the Postoffice Bill. 


One hundred and five of the larger cities in the country 
have petitioned the Government to provide them with an Air 
Mail service. 


The Air Mail planes cost practically nothing, as most of 
those in use have been obtained from the surplus supply of 
the United States Army, which otherwise would eventually 
ee been scrapped, without use, due to deterioration through 
old age. 


If the Air Mail service were discontinued, civilian, military 
and commercial aviation would suffer an almost irreparable 
loss, as the Air Mail service operating all the year round 
from the Atlantic to the Pacific gives: 


(1) Research work embracing all phases of practical flying 
and a knowledge of the air conditions across the Conti- 
nent during all seasons of the year (Military aviation is 
confined in winter to the fields in the sunny South). 


(2) It maintains a trans-continental Air Highway which 
will be used by civilian and commercial aircraft and 
can be used by military aircraft in case of an emer- 
gency. The aerodromes, hangars and shop facilities of 
this highway would be lost to aviation without the Air 
Mail. 

(3) The Air Mail service has and is developing the best 
group of practical aviators in this country, flying, as 
they are daily, cross country under anything but im- 
possible flying conditions. Their experience and “fly- 
ing sense” will be invaluable for the training of future 
pilots, and their practical experience of inestimable 
value to the engineers and constructors. 

Civilian and commercial aviation will suffer a deplorable set- 
back if the Air Mail is abandoned. Congress realized this a 
year ago, when the same committee cut the Air Mail appro- 
priation. It was partly restored. 

The National Advisory Committee for Aeronautics has urged 
the continuation and development of the Air Mail. 

Your duty is clear. Support the National Advisory Com- 
mittee in supporting the Air Mail, by writing or telegraphing 
your representative in Congress. 


La Guardia New Air Police Chief 


Colonel F. H. La Guardia, formerly 
President of the Board of Aldermen, has 
been appointed the new commander of the 
aviation division of the New York Police 
Reserves by Special Police Commissioner 
Rodman Wanamaker. Colonel La Guardia 
served with the American Air Forces on 
the Italian front during the World War. 

Commenting on his appointment, Colonel 
La Guardia said that it was his intention 
to develop the aviation division to the 
highest possible standard, and that his first 
step would be to enroll one hundred addi- 
tional cadets to be trained as pilots at the 
Rodman Wanamaker Aviation School. 


Aero Club of Pittsburgh 


The Aero Club of. Pittsburgh have re- 
cently opened offices at 1212 Jones Build- 
ing, Pittsburgh, and A. H. Krigger has 
been appointed business manager. Aircraft 
companies are requested to send copies 
of catalogs and publicity material for the 
library which the club is inaugurating. 


One Resting-Place for Lafayette 
Flying Corps 

An echo of the tragedy of the late War 
is the bringing into one burying-ground in 
France the Americans who fell fighting 
whilst with the famous Lafayette Flying 
Corps. According to the Pall Mall Gazette, 
the French Government have decided to 
provide a plot and arrange for the rein- 
terment of the bodies of more than forty 
heroes who lie buried in different parts of 
Europe. 

The maintenance of the graves and the 
erection of headstones will be undertaken 
by survivors of the famous corps. Of 
the 186 members of the Lafayette Flying 
Corps who went to the front, 63 were 
killed. The bodies of six of these have 
not been recovered. 

Among the bodies to be placed in the 
new cemetery, which is situated near 
Souain, is one recovered on the shores of 
the North Sea, one in Salonika, and one 
in Genoa. 

The cemetery will not be military in 
character, but will be as simple as an 
American country graveyard. 


W. J. B. Takes Flight 


William Jennings Bryan had his first 
aeroplane ride on February 23 when he 


travelled from Jacksonville to Palm 
Beach. 

_ Spokane News 
Spokane, Wash—Opening of a new 


municipal aviation field at Spokane under 
the direction of the Foster-Russell Avia- 
tion Company has been authorized by the 
park board. The new field will be sit- 
uated toward the east end of Upriver 
park, at a point removed from the avia- 
tion field occupied for the last two years 
by the United States Aircraft company, 
headed by C. H. Messer. 

The lease to the United States Aircraft 
company has not been renewed, but it is 
suggested that the company still operate 
if it agreed to satisfactory arrangements 
with the park board. 

Under the proposal of the Foster-Rus- 
sell company his firm will install markers, 
make needed. preliminary improvements 


and transfer the great part of its flying 
operations to the field this year. For the 
second year the company will pay $100, 
for the third year $200 and increase the 
payment $100 each year so long as the 
arrangement continues. These fees, to- 
gether with all fees paid by private aero- 
plane owners for the use of the grounds, 
are to be spent .in improvements. All 
fees to be paid are to be determined by 
the park board. 

Mr. Russell stated that the aviation field 
now in use at Upriver park is a poor one- 
way or third-class field, while on the site 
proposed to be developed a four-way or 
first-class field can be‘ laid out. 


Southern iClub ef oCalifovnia’ Notes 


C. Harding Babb of''thé Aero Club and 
H. E. Patterson of Venice, Cal., recently 
completed a trip to Lincoln, Nebraska. 
Leaving Los Angeles, Cal., in a Martin 
Bombing plane, early in the month, they 
took the southern route, flying by way of 
Tucson, Arizona; Douglas, New Mexico; 
El Paso, Texas; Fort Worth, Texas, and 
Lincoln, Nebraska. The ship is to be com- 
pletely remodeled for commercial aviation 
by The Nebraska Aircraft Corporation. 

The return trip in a new Lincoln Starid- 
ard was made in 26 hours flying time, 


making stops at Oklahoma City, Wichita, | 


Fort Worth, El Paso, Douglas, Tucson, 
Yuma and Los Angeles. 

Considering business conditions and the 
weather, commercial flying in Southern 
California has been fair. Most of the 
fields do a good deal of motion picture 
work, not a little photography and con- 
siderable cross country. 

Recently an aeroplane was employed to 
drop snow shoes and food to a motion pic- 
ture set who were snowed in while shoot- 
ing a scene high up in the Sierras. 

Mr. Fisk, of Catron and Fisk, has -just 
completed his large twin-motored triplane 
and has employed E. L. Remelin, formerly 
of Rogers Airport and Mercury, as test 
pilot. Mr. Remelin says that the ship per- 
forms very well and will carry a full load 
with one motor cut out entirely. Mr. Fisk 
expects to inaugurate an airline to Bakers- 
field in the near future. The ship is a six- 
passenger ship. 


Predicts Success of Air Freight Service 
Between New York and Chicago 


Aircraft executives of Aeronautical 
Companies in the vicinity of New York 
City were addressed by R. E. M. Cowie, 
Vice-President of the American Railway 
Express Company, at their semi-monthly 
luncheon, held at the Cafe Boulevard, 
New York, March 3rd. 

Mr. Cowie was introduced to the ex- 
ecutives by R. R. Blythe, Chairman of 
the luncheon and who is Aviation Man- 
ager of the insurance firm of Johnson 
and Higgins. “I have been studying air- 
craft in relation to express transit,” said 
Mr. Cowie, “for the past five years. 
There is no doubt in my mind but that 
aircraft will take a prominent place in 
the transportation of fast freight. Such 
an airway to be successful must be be- 
tween two points where the time element 
plays a prominent part. I have in mind 
New York City and Chicago. If there 
was an aircraft company organized and 
capable of maintaining a service leaving 
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New York at night and arriving at Chi- 
cago in the morning, I would not hesitate ~ 
to recommend that we enter into some 


co-operative idea for the 
freight by air. 

“For instance, Manhattan Island is cov- 
ered with our stations. I would not hesi- 
tate to advertise that up to 6 P. M. 
freight for Chicago could be delivered 
to any of these depots. Promptly at six 
one of our trucks would start from the 
top of Manhattan Island and another 
from the Battery making a complete 
round of our stations collecting the 
freight and disposing of it at a central 
station, from which point a fast truck 
would run out to the flying field. At this 
field, there would be four or five baskets 
numbered consecutively. I would have a 
man familiar with the Chicago distribut- 
ing points who would place the freight in 
the respective baskets. Before the pro- 
peller stopped turning in Chicago the fol- 
lowing morning the freight would be dis- 
tributed among similar baskets and the 
New Yorker, at the Blackstone Hotel for 
instance, would have his New York paper 
delivered with his breakfast.. 


shipment of 


“T feel sure that newspaper publishers © 


would take very kindly to this idea.” 
_Mr. Cowie emphasized his faith in the 
future of commercial aviation. 


exceedingly popular. 


Executives from the following, com- | 


panies attended the luncheon: Aeroma- 


rine Engineering and Sales Co., Aeroma- | 
rine Airways, Curtiss Aeroplane and Mo- | 
tor Corporation, Netherland Aircraft Co., | 
L. -Aircraat } 
‘0., Pioneer © 
Instrument Co., Fairchild Aerial Camera |) 
Co., Aeronautical Chamber of Commerce, | 
Maxwell Aerial ‘Photograph Co., Aerial | 
Age.and Aviation Publishing Companies. | 


Gallaudet Aircraft Co., 
Co., Wright Aeronautical Co., 


Act to Continue Air Mail 


Washington—Funds — to continue 
transcontinental air mail service and to re- 
store the New York City pneumatic postal 


tube system are to be provided in the an- |) 
nual Post Office Appropriation Bill under ; 


agreements reached by Senate committee 
members in charge of the measure. 
passing the bill, the House refused to 


provide for either of these services, and | 


former Postmaster-General Hays recently 
appeared before the Senate Committee in 
their behalf. 

The Senate sub-committee considering 
the bill has agreed to vote $1,900,000, al- 


most the sum requested by Mr. Hays for | 


the transcontinental aerial mail service. 
The proposed appropriation for the trans- 
continental route must run the gauntlet 


both of the Senate and in conference with © 


the House. f 


Autograph Oil Representation 


S. M. MacDonald and A. L. Haskell, well 
known to the automotive trade as manager 


and assistant manager respectively of the i 
Boston office of the New York Lubricating | | 
Oil Co., will actively represent the National - 


Lubricants Co., makers of autograph lubri- 
cants, in New England. ae 


Inasmuch | 
as the Parcel Post service grew from ; 
practically nothing to the’ present huge * 
scale, he believed that so would express | 
freight by air on the other hand become — 
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Plans of the Aeronautical Chamber of Commerce 


NDER the influence of a largely increased, and widely a Pas 
distributed membership, encompassing the entire Ameri- 
can aeronautic industry, the Aeronautical Chamber of 
Commerce seem now to be in a position to render the industry © 
service for which there has long been a need. 

The Aeronautical Chamber of Commerce proposes to aid in 
the fulfilment of the common desire of all of the members | 
by “Selling Aviation” not only to the American public but to 
foreign markets, wherever they may be. It proposes to act in G 
three general channels as follows: 

1—Co-operation with the various Departments and Bureaus 

of the Government at Washington, having to do with 
aviation at home and abroad. 
2—The promotion of Flying Meets, Demonstrations and 
Aeronautical Shows. 

3—The holding at intervals, of at least once a year, an. 
Aeronautical Institute, possibly in conjunction with an 
aeronautical show or flying meet, to be conducted by 
and for the Engineers and Designers, for the purpose o1’ 
exchanging thought on scientific development in the art 
and making such development available for public edu-, 
cation. 

The first and third points are admirable, but some care 
and attention will have to be devoted to the second point. It. 
is the function of the Aero Club of America, through its rep-) 
resentation of the International Aeronautic Federation, to; 
sanction and govern well regulated flying meets, and for the 
benefits of the pilots participating in contests, the Aeronautic 
Chamber of Commerce will do well to co-operate with t' .» » 
Aero Club on this matter. Acording to the F.A.I. regu * 
tions, a meet cannot be sanctioned until the prize mor 
offered has been deposited in a bank, and application ; 
sanction of a meet must be accompanied by evidence of s 
deposit of funds. This is a plan which cannot be impro 
upon. But the Aeronautical Chamber of Commerce will. 
in a position to encourage its manufacturing members 
show an increasing interest in outdoor events, and this shou: 
result in our having a greater number of contests and out 
door events than we had in 1921. If we are ever to sel 
aviation to the public we must have such outdoor demon } 
strations throughout the entire country, and the knowledge tha | 
the Chamber of Commerce is going to co-operate in this matt: 
will be welcomed by everyone interested in the developme ~ 
of American aeronautics. : 

The new Board of Governors of the Aeronautical Cham! ' 
of Commerce is well balanced, and gets a lot of good 1 | 
blood into the administrative affairs of aeronautics. AER | 
AGE extends to the Board its cordial good wishes for a suce: , 
ful administration and assures its members of its most he: ” : 
co-operation in its plans for the selling of aeronautics to | 
American people. 


La Guardia New Air Police Chief 


Colonel F. H. La Guardia, formerly 
President of the Board of Aldermen, has 
been appointed the new commander of the 
aviation division of the New York Police 
Reserves by Special Police Commissioner 
Rodman Wanamaker. Colonel La Guardia 
served with the American Air Forces on 
the Italian front during the World War. 

Commenting on his appointment, Colonel 
La Guardia said that it was his intention 
to develop the aviation division to the 
highest possible standard, and that his first 
step would be to enroll one hundred addi- 
tional cadets to be trained as pilots at the 
Rodman Wanamaker Aviation School. 


Aero Club of Pittsburgh 


The Aero Club of Pittsburgh have re- 
cently opened offices at 1212 Jones Build- 
ing, Pittsburgh, and A. H. Krigger has 
been appointed business manager. Aircraft 
companies are requested to send copies 
of catalogs and publicity material for the 
library which the club is inaugurating. 


One P *te 


and transfer the great part of its flying 
operations to the field this year. For the 
second year the company will pay $100, 
for the third year $200 and increase the 
payment $100 each year so long as the 
arrangement continues. These fees, to- 
gether with all fees paid by private aero- 
plane owners for the use of the grounds, 
are to be spent in improvements. All 
fees to be paid are to be determined by 
the park board. 

Mr. Russell stated that the aviation field 
now in use at Upriver park is a poor one- 
way or third-class field, while on the site 
proposed to be developed a four-way or 
first-class field can be laid out. 


Southern Club of California Notes 


C. Harding Babb of the Aero Club and 
H. E. Patterson of Venice, Cal., recently 
completed a trip to Lincoln, Nebraska. 
Leaving Los Angeles, Cal., in a Martin 
Bombing plane, early in the month, they 
took the southern route, flying by way of 
Tucson, Arizona; Dougias, New Mexico; 
El. Paso, Texas; Fort Worth, Texas, and 
Lincoln, Nebraska. ‘he ship is to be com- 


pletely remodeled for commercial aviation 
~™~~Nebraska Aircraft Corporation. 
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New York at night and arriving at Chi- 
cago in the morning, I would not hesitate 
to recommend -that we enter into some 
co-operative idea for the shipment of 
freight by air. ' 

“Hor instance, Manhattan Island is cov- 


ered with our stations. I would not hesi- 
tate to advertise that up to 6 P. M. 
freight for Chicago could be delivered 
to any of these depots. Promptly at six 
one of our trucks would start from the 
top of Manhattan Island and another 
from the Battery making a complete 
round of our stations collecting the 
freight and disposing of it at a central 
station, from which point a fast truck 
would run out to the flying field. At this 
field, there would be four or five baskets 
numbered consecutively. I would have a 
man familiar with the Chicago distribut- 
ing points who would place the freight in 
the respective baskets. Before the pro- 
peller stopped turning in Chicago the fol- 
lowing morning the freight would be dis- 
tributed among similar baskets and the 
New Yorker, at the Blackstone Hotel for 
instance, would have his New York paper 
delivered with his breakfast.. 

“T feel sure that newspaper publishers 
would take very kindly to this idea.” 

Mr. Cowie emphasized his faith in the 
future of commercial aviation. Inasmuch 
as the Parcel Post service grew from 
practically nothing to the present huge 
scale, he believed that so would express 
freight by air on the other hand become 
exceedingly popular. 

Executives from the following com- 
panies attended the luncheon: Aeroma- 
rine Engineering and Sales Co., Aeroma- 
rine Airways, Curtiss Aeroplane and Mo- 
tor Corporation, Netherland Aircraft Co., 
Gallandet Aircraft Co; Jie sAircrait 
Co., Wright Aeronautical Co., Pioneer 
Instrument Co., Fairchild Aerial Camera 
Co., Aeronautical Chamber of Commerce, 
Maxwell Aerial Photograph Co., Aerial 
Age and Aviation Publishing Companies. 


Act to Continue Air Mail 


Washington—Funds to continue the 
transcontinental air mail service and to re- 
store the New York City pneumatic postal 
tube system are to be provided in the an- 
nual Post Office Appropriation Bill under 
agreements reached by Senate committee 
members in charge of the measure. In 
passing the bill, the House refused to 
provide for either of these services, and 
former Postmaster-General Hays recently 
appeared before the Senate Committee in 
their behalf. : 

The Senate sub-committee considering 
the bill has agreed to vote $1,900,000, al- 
most the sum requested by Mr. Hays for 
the transcontinental aerial mail service. 
The proposed appropriation for the trans- 
continental route must run the gauntlet 
both of the Senate and in conference with 
the House. 


Autograph Oil Representation 


S. M. MacDonald and A. L. Haskell, well 
known to the automotive trade as manager 
and assistant manager respectively of the 
Boston office of the New York Lubricating 
Oil Co., will actively represent the National 
Lubricants Co., makers of autograph lubri- 
cants, in New England. 


Curtiss Planes in Argentina 


A report received from the Curtiss 
Aeroplane Export Corporation, of New 
York City, covering operations in Argen- 
tina, states that during the year 1921, Cur- 
tiss machines, of which there are ‘about 
26 or 30 in operation, carried a total of 
5,788 passengers and covered 316, 725 kilo- 
meters (which is roughly 195, 000 miles). 
Not the slightest accident occurred, ex- 
cepting one broken landing gear and pro- 
peller on account of a forced landing in a 
thick fog. A total of 21 civilian students 
were trained at the Curtiss Field, and 
Curtiss machines and motors flew a total 
of 2,434 hours. British, French and Ital- 
ians have airdromes and schools of their 
own in Argentina, and the Curtiss people 
flew more hours, trained more men and 
covered more distance than all of them 
combined. 


Registered Pilots and Registered Aircraft 


The Underwriters Laboratories of 
Chicago, IIl., 
tional Aircraft Underwriters Association, 
has opened Registers of aircraft pilots and 
of aircraft. The plan is based upon the 
provisions of the Convention relating to 
International Air Navigation agreed upon, 
subject to certain reservations, by repre- 
sentatives of the Allied and Associated 
Powers serving on the International Com- 
mission of the Peace Conference. The 
plan very closely, follows the Air Regula- 
tions of the Canadian Air Board. 


Easter Airways Purchase Two Additional 
Aeromarine Flying Boats to In- 
augurate New Service 


That there will be a great deal of ac- 
tivity in flying boats this year was the pre- 
diction made by Henry A. Brtino, Sales 
and Advertising Manager of the Aeroma- 
rine Engineering & Sales Company after 
announcing the sale of two Aeromarine- 
Navy H.S. flying boats to the Easter Air- 
ways, Inc., of Baltimore, Md., of which P- 
E. Easter is President. 

Mr. Easter is a former army flyer and 
during the winter months of 1920-1921 ope- 
rated a small two-plane boat at St. Augus- 
tine, Florida. In the spring, he returned 
to Baltimore and realized that he needed 
more efficient equipment. After analyzing 
the flying boats on the market at that time, 
he purchased one of the six-seat, open 
cockpit, Aeromarine-Navy flying 
boats powered -with a single Liberty engine. 

During the summer he made many regu- 
lar trips from Easton to Baltimore and 
demonstrated the safety and practicability 
of flying boat travel. Operations were 
suspended during the past winter but, due 
to the enviable record Mr. Easter made 
with this one boat, considerable interest 
was aroused among prominent business 
men in Baltimore. As a result of this in- 
terest, a new company has recently been 
formed known as the Easter Airways, Inc. 
The directors of this company are all big 
business men of Baltimore—they have ex- 
pressed their confidence in Mr. Easter and 
his method of operating, and as a result 
of the increased capitalization, Mr. Easter 
placed his order for two additional Aero- 
marine-Navy H.S. flying boats. 


in cooperation with the Na- 


“While it is too early at the present time 


to definitely state our plans,’ said Mr. 
Easter recently, “we have in mind the ope- 
ration of a regular line between Baltimore 
and Norfolk, taking in also the eastern 
shore of Maryland. 

My reason for continuing to use this type 
of flying boat was because of the excellent 
way the first one has performed and also 
because I realize that there is no flying 
boat on the market today that can compare 
with it for low cost of operating and earn- 
ing possibilities, 

While I must admit I have been influ- 
enced in making this second purchase to a 
great extent by the splendid performance 
of my first boat, I wish to state also that 
the way the same type boats have per- 
formed in their operations for the Aero- 
marine Airways has doubly convinced me 
that I have made a good deal for all con- 
cerned. 

Over-water flying has a fascination and 


-a charm for the general public which makes 


it easier for us to secure passengers. Our 
operating bases will be at stragetic points 
and our cost of securing passengers will 
naturally be much less than if we were 
located at some inaccessible points.” 

Mr. Easter will take delivery of the first 
of these two new boats within the next ten 
days, flying it down to Baltimore from:the 
Aeromarine factory at Keyport, N. J. 


First Municipal Air Map Contract 


The Fairchild Aerial Camera Corpora- 
tion of New York has been awarded a 
contract by the city of Newark for an 
aerial photographic map of Newark and 
vicinity, the first such contract entered in- 
to by a city on the Atlantic seaboard. 

The map will cost $4,600 and will include 
eighty-two items, principally a major map 
of the city from an altitude of 5,000 feet. 
The map will be seven feet square. 
Special attention will be paid to the Port 
Newark development and a set of photo- 
graphs will be made of Newark Bay and 
Kill van Kull and out to sea. The maps 
and pictures will be used in a campaign 
to sell port property owned by the city to 
manufacturing plants. 


House Turns Down $150,000 For 
Helium 

With less than 100 members on the floor 
an amendment which would have made 
$150,000 available for the development of 
helium with a view to using it to fill dirig- 
ibles, was rejected by a two to one vote in 
the House of Representatives March 3. 
The amendment was offered by Represen- 
tative Lanham (Dem., Tex.).- The recent 
Roma disaster never would have occurred, 
Mr. Lanham declared, if the airship had 
been filled with helium instead of hydrogen. 

The helium plant at Fort Worth, said to 
be the only one in the world capable of 
producing the gas in large quantities, has 
been closed since November 30, Mr. Lan- 
ham said, because funds have not been 
available to continue operations. 

Mr. Madden opposed the amendment on 
the ground that the sub-committee draft- 
ing the army appropriation bill was mak- 
ing an investigation to determine what 
appropriation should be made for helium 
development. 

Chairman Anthony of the sub-committee 
which is studying the helium situation said 
more than $10,000,000 had been expended 
since the beginning of the war in experi- 
ments with the gas and in developing the 
plant at Fort Worth. 

Mr. Anthony’s estimate that it would 
have cost $1,200,000 to fill the Roma 
with helium was challenged by Mr. Lan- 
ham, who declared the cost would not have 
been more than $216,000. 


Tests on Air Propellers in Yaw 


This report by W. F. Durand and E. 
P. Lesley, contains the results of tests 
to determine the thrust (pull) and torque 
characteristics of air propellers in move- 
ment relative to the air in a line oblique 
to the line of the shaft, and specifically 
when such angle of obliquity is large, as 
in the case of helicopter flight with the 
propeller serving for both sustentation 
and traction. 

A copy of Report No. 113 may be ob- 
tained upon request from the National 
Advisory Committee for Aeronautics. 


A group of Laird Swallows on the E. M. Laird Field just after flight test 
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AERIAL PHOTOGRAPHY 


By W. L. HAMILTON 


MERICA has added anotherimportant invention to her 

rapidly increasing number of distinctive. achievements in 

aviation. It is the perfected aerial camera which has 
just given a remarkable demonstration of efficiency ina photo- 
graph of New York City from the air, Municipal engineers 
say it will save many thousands of dollars and years of 
engineering work in effecting public improvements. The 
photograph is more than 8 feet long and 20 inches wide. It 
shows more than 32 square miles of the metropolis, every 
street, building, vehicle and person out of doors, just as one 


would see if looking down straight upon it from a position - 


high overhead. 

‘The machine which made the photograph possible is a big 
camera with several new devices invented by Sherman M. 
Fairchild, President of the Fairchild Aerial Camera Cor- 
poration, 136 West Fifty-second Street, New York. His 
experiments the last three years have been directed toward 
making the camera accurate and economical, the main essen- 
tials in practical commercial photography, particularly aerial 
maps such as that of New York. 

Inaccuracy has been the chief difficulty with various kinds 
of apparatus employed heretofore. Many technical problems 
were overcome by the Fairchild inventions which so improved 
the mechanism and actual work of this new camera that the 
results were better than 99 per cent accurate—more than 
sufficient for all practical purposes, according to municipal 
officials and engineers and those of large corporations who 
see in this development limitless possibilities for saving time 
and money in many branches of their work. 

The New York photograph is a vertical one; that is, it was 
taken from an aeroplane flying directly overhead, and is known 
technically as a mosaic; or aerial map. Using a film similar to 
the ordinary camera, though larger, and regulating its 
exposure by means of an electric timing device gauged to the 
relative speed of the aeroplane from which the camera was 
operated, Fairchild succeeded in removing the hundred and 
one difficulties which have delayed commercial progress in this 
kind of mapping. 

Plotting the city into rectangular sections of a scale so that 
each section could be photographed individually from the plane 
right over its exact center, the entire city from the Battery 
to Van Cortlandt Park was divided into 100 parts. Each of 
them was photographed. The hundred photographs were 
taken in a single fight of 69 minutes. As the plane passed over 
the center of each rectangular section there was an automatic 
click of the camera; and the film automatically rolled into 
position for another exposure a few seconds later. When the 
sections had all been “snapped”, Fairchild had 100 photo- 


graphs, all together totalling an area of approximately 32 
square miles. They were then fitted together like a picture 
puzzle and mounted on cardboard—and there lay New York, 
with everything out of doors plainly visible and accurate in 
size and location. 

The Battery, Madison Square, Fifth Avenue, Central_ Park, 
the office buildings, motor cars, roofs of factories, mansions 
and tenements, smoke-belching chimneys and the oil-flecked 
waterfront, with the various centers of population and dense 
traffic portrayed in true proportions and convincingly—all at 
a glance, all this and more developed in one picture. When 
it was shown to city officials, they were amazed. 

“Why, this seems to be the only method by which we can 
secure first-hand information about “the city; and it is the 
quickest and most inexpensive thing I ever heard of’, said 
a city engineer. 

At New York Police Headquarters, Inspector Davis said, 
“Tf I had had an aerial survey of my precinct, I could have 
sat at my desk and determined the location and details of 
every roof exit, scuttle hole and skylight, had all that informa- 
tion right in front of me. It would have been a great help 
to us in directing a raid or surrounding a burglar.” 

Commissioner Joseph Johnson of the Department of Public 
Works said that he had intended motoring out to inspect two 
proposed operations but that with the map on his desk he 
could attend to it there in a few moments. Nelson P. Lewis 
of the Russell Sage Foundation, and noted city planner, 
believes that in the future the aerial map will be used in all 
city planning operations as it will enable them to plot the most 
direct routes, locate obstacles, determine the number of over- 
heads and short cuts, and lead traffic up through the city and 
out into the suburbs. He said: 

“A relief map in the study of any territory looking to its 
best development would be of the greatest value, but that 
could be made only after the collection of accurate informa- 
tion and as the result of field surveys. If then, without 
equipping survey parties and spending weeks and months 
laboriously collecting information, which is later to be used 
in these relief maps and models, we can, in as many days, 
obtain accurate information from an aerial photograph, or 
mosaic, it is quite evident that a great advance has been made 
in planning for the future development not only of cities but 
also of suburban and rural districts.’ At the office of the 
Borough President, it is planned to use the aerial camera 
to determine, through calculating distances by interval 
exposures, just how far groups of traffic can proceed for a 
given period of time with the least interference. 

The possibilities and practical value of aerial maps and 


The Central Park section of the New York map. Note in the Columbus Circle district the lack of shade on the paths, which shows to great 
advantage the need of reforestation in Central Park 
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The Fairchild between the lens shutter designed to expose the entire 
~plate in 1/150 of a second, thereby eliminating distortion intro- 
duced by movement of the plane. At the right is the old style curtain 
shutter which exposes the width of its own slit in 1/150 of a 
second, which has to be multiplied by the width of the plate to de- 
termine the entire exposure. In some cases, the actual exposure of 
the focal plane shutter will be reduced to 1/15 of a second, thereby 
permitting the plane to travel sufficient distance to distort the picture 
and make it impossible to accurately join the mosaic 


photographs are limitless, say experts, who point out that since 
they first came into use during the World War, thousands of 
ways have been discovered for making them distinctly 
important—and relatively inexpensive—in all commercial and 
industrial fields. 

Like many notable inventions, applied photography from the 
air is accredited to accident. It appears that a private soldier, 
in the early days of the war, secured a ride in a battle plane 
flying over the front. Against the rules he took along his 
little camera and snapped whatever he saw below that 
interested him. On landing his films were confiscated by 

_ officers, who to their astonishment found that the negatives 
provided them with accurate and detailed information which 
even the trained eyes of the observers had missed. It was a 
permanent record, that set of photographs, could be studied 
and interpreted by many eyes, many minds, quickly, hastily, 
or at leisure, whenever opportunity arose or occasion 
demanded. One would see an important detail; another 
would learn something that affected his plan and therefore of 
immediate and urgent importance to him, thus originated aerial 
photography. Continued expansion of the idea has resulted in 
cameras being made that will take detailed photographs from 
an altitude of 35,000 feet, though for special commercial work 
such as the New York map, 10,000 feet is considered most 
economical. But 5,000 feet altitude is most efficient for por- 
traying everything below more clearly than one might see 
it with the naked eye. Aerial photographs taken from an angle 
are termed oblique views and often are effective from the 
pictorial viewpoint. To the person studying the oblique pho- 
tograph, it is the same as occupying a grandstand seat in the 
sky, with the panorama laid out before him and receding in 
the distance. 

The aerial map, or mosaic, or vertical view, as it is variously 
known, is a different thing. It requires an equality of detail 
throughout and over large areas, while the oblique loses the 
detail in the background. The details diminish with great 
rapidity and, due to the angle at which the picture is taken, 
will not permit of overlapping or joining consecutive areas. 

On the other hand the angles of the vertical picture are 
symetrical and permit the overlapping of a large number of 
photographs, thereby covering great areas and maintaining 
equality in detail. That is the mosaic, or aerial map for which 
the Fairchild camera is peculiarly adapted. It secures ac- 
curacy over unlimited areas. 

To secure this accuracy, Fairchild developed what is known 
as the between-the-lens shutter, which actually saves the brief 
instant which other shutters spend traversing the plate during 
the exposure. This instant would matter little in ordinary 
photography but in mapping, or making vertical shots, the 
speed of the aeroplane would cause a distortion in the map. 
The focal plane shutter has been used in the past and serves 
its purpose for oblique views which do not require accuracy. 
The between-the-lens shutter exposes the entire plate in 1/150 
seconds and it can be seen that the plane has traveled no dis- 
tance in that instant. The whole plate is exposed at once, in- 
stantly, and from the same position, while the focal plate 
shutter, though its speed may be rated 1/150 second, actually 
exposes part of the plate only in this time. That part or por- 
tion exposed is only the actual width of the slit in the shutter 
curtain; but this distance must be multiplied by the actual 
length of the plate—and in reality the time taken for the 
‘exposure is reduced to approximately 1/10 second during which 
time the plane has traveled approximately 16 feet. All of 
which is to say that the picture is taken from two viewpoints 
16 feet apart at its ends. This causes distortion which makes 


accurate joining of pictures extremely difficult and often times 
impossible. 

The new camera is equipped with the automatic interval 
device for timing exposures according to the speed of the 
aeroplane and the automatic spacing device for conserving the 
film, or in other words, getting more exposures on one roll 
of film. These also are recent Fairchild inventions which 
make the true vertical photograph possible. With the per- 
fection of his gyrostabilizer which permits the aeroplane to 
swing at an angle while the camera remains stationary and 
insensible to the vibration of wind and motor, the inventor 
feels confident that photographs can be taken in the absolute 
vertical, thereby affording a base line from which all other 
angles may be computed. The vibration of the motor and the 
wind puffs from the propeller as it whirs at terrific speed, 
sending some 2,400 wind puffs back every minute when the 
plane is making 90 miles an hour, are serious handicaps to a 
camera which is not balanced correctly and safeguarded from 
these disturbances. 


Actual uses to which the new Fairchild camera has already been put 
would seem to illustrate the soundness and practicability of the inventor’s 
conclusions. Take the aerial photographs of the Carpentier-Dempsey 
fight in Jersey City for example. Fairchild photographers experimenting 
with the camera remained at an altitude of 2,000 feet, thereby obeying 
the law. The weather was’ anything but propitious for photography. 
It rained at intervals, mist shrouded the earth and blotted out all 
details to the human eye. But the eye of the camera nearly a half mile 
up there over the eoet arena caught the complete details, despite the 
law regarding low flying over the crowd, the rain, weak light, haze and 
heavy mist. 

The aerial photographers operating the Fairchild camera photographed 
the preliminaries of the championship fight, took them back to Manhattan 
in their flying boat, landed, hurried into a newspaper office where the 
films were developed and the prints were actually mailed to all news- 
papers throughout the country before the bout had been decided. 
After delivering their negatives, the camera men again flew back over 
the arena in yegeey City and snapped the big fight from the air, 
comes until the crowd. started to leave. Again they crossed the 
Hudson River and taking the plates to the newspaper office succeeded 
in developing them into prints before the arrival of the photographers 
who had covered the fight from the ringside. It was an illustration of 
the speed of the aeroplane and the practical and speedy efficiency 
of the Fairchild camera and auxiliary apparatus. 

Then there is the case of the old frigate, Granite State, which burned 
to the water and sank at her dock at 98th Street and North River. The 
origin of the fire was a mystery until officials scanning the aerial 
photographs made of the fire and immediately preceding it, discovered 
the presence of foreign substance floating on the surface of the water 
along that part of the waterfront. It proved to be oil. An investigation 
tesulted in tracing the oil to a broken pipe line on the river bottom. 
No factory or plant using the waterways for illegal sewerage purposes 
can avoid the eye of the aerial camera. It has demonstrated its 
efficiency in scores of cases; and has been accepted by the courts as 
material and relevant evidence. 

There are recorded cases where companies have been able to influence 
the award of more than the customary amount of insurance after a fire, 
flood or other property damage, chiefly because the presented aerial 
photographs proving the extent of the damage sustained, back of the 
fire lines, as well as the actual damage done to buildings. It happened 
in the case of the Erie Railroad pier fire in Jersey City. The piers 
burned. The damage to them was easily shown and proved by the 
railroad company. But when they made aerial views showing the 
paralyzed state of traffic in their yards and on all their trackage, it 
was not difficult to convince the insurance adjusters that material 
damage amounted to more than the burning of the piers. It is this 
same “show me” spirit that has led the owners of large resorts to place 
in their literature beautiful aerial views of not only their houses or 
hotels but their surroundings, showing availability and proximity to 
transport lines and natural scenery, 


(To be concluded) 


Fairchild Aerial Camera mounted with a gyro. The camera itself 
is equipped with a between the lens shutter and has an electrical 
driving unit connected with equal spacing and automatic interval 
devices. This camera was used for mapping New York City, equipped 
with 75 feet of film, which permits 116 exposures 
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RESEARCH FROM THE DESIGNERS’, CONSTRUCTORS’ 
AND USERS’ POINTS OF VIEW 


By MAJOR FRED M. GREEN, O.B.E., M.I.C.E., F.R.Ae.S. 


HE development and use of aeroplanes has been of such 

rapid growth that we cannot but feel that there are pos- 

sibilities of improvzment in everything connected with 
aeronautics. It is easy to make suggestions for research in 
every direction and to state a list of questions that would in- 
voive many years of work using all our existing facilities In 
the hope of making this paper of some immediate value, I 
propose to confine myself to suggesting lines of research from 
which an immediate and substantial return may be expected. 
Research of this type is not always of fundamental importance 
to the science of aeronautics. I wish to say that I am 
definitely not in favor of abandoning the more abstract re- 
search or, indeed, of relegating it to a second place in our 
programme, for in the long run it will probably yield results 
of infinitely greater importance than are likely to be the out- 
come of the special investigations I shall suggest; but from the 
designers’, constructors’ and users’ points of view, it is in re- 
search of the latter type that the chief interest lies. It is diffi- 
cult to separate research into such distinct headings as is sug- 
gested by the title of the paper. The designer, if he is to be 
successful, must certainly see things from the users’ point of 
view and also understand methods of construction that will 
be used in his design. All sorts of research are therefore of 
interest to him. 


Research from the Designers’ Point of View. 


Before suggesting what lines of research are likely to yield 
the greatest advantage to the designer, it will be as well to try 
to put ourselves into his state of mind when he has to originate 
a design. By this means we shall be enabled to see what are 
the governing factors in producing the design and to gain some 
idea of their relative importance. 

We will imagine that we wish to produce an aeroplane as 
suitable as we can make it for a definite purpose. We shall in 
all probability start by knowing the load to be carried and the 
density of that load. The maximum distance in a single flight 
will be known and the climate and geographical conditions in 
which the aeroplane is to be worked will be stated. The speed 
at which the aeroplane is to be flown is generally the maxi- 
mum that can be obtained while satisfying other conditions ; 
in any case, there is a minimum speed below which the aero- 
plane will be of little use. With the data given, the problem 
is to design the safest and most economical aeroplane that we 
can. Economy and safety may appear to be antagonistic re- 
quirements, but I think it will be found that without a reason- 
able degree of safety, economy in operation is impossible. 

The requirements being known, the first step is to make a 
rough estimate of the total loaded weight of the aeroplane, 
which the designer will do from previous experience. He will 
also know roughly the maximum load per square foot of plane 
surface that is permissible, and by this means he will be able 
to fix the area of the planes and the general dimensions of 
the aeroplane. 

The next step is to estimate the amount of engine power re- 
quired. The answer to this question will possibly be some 
horsepower for which there is no suitable engine. The de- 
signer must consider the available engines, choose the most 
suitable and re-estimate the total weight. This can now be done 
with a fair degree of accuracy, as the weight of the power 
plant and useful load will be more than two-thirds of the 
total weight of the loaded aeroplane and the probable error 
on the weight of the structure of the aeroplane itself should 
not be a large proportion of the whole. 

The designer is now in a position to know what sort of an 
aeroplane is produced by the original specification and it is 
more than likely that the resulting aeroplane will be com- 
mercially impossible. It may be much too big and expensive 
for the load it carries or the fuel consumption may be too 
high. If this is so, the original specification must be amended 
by reducing the speed or by decreasing the maximum distance 
to be flown in a single flight. The aeroplane must then be 
re-estimated to try to reduce it to the least possible cost and 
size for the work which it has to do. 


Immediate Problems Involved 
Wing Surface. 

From many points of view it is an advantage to use the 
least amount of wing surface that will give the results required. 
Smaller wings mean lower first cost, less weight, and less up- 
keep. 

The load per square foot which governs the size of the 


wings is generally fixed by the designer’s idea of the highest 
speed at which he thinks landings can be safely made. To 
some extent also it is governed by the length of time that the 
aeroplane will take in getting clear of the ground. The de- 
signer, therefore, wants information as to the characteristics 
of various wing sections and also of various shapes and ar- 
rangements of planes and is at once face to face with the 
question of how to apply wind channel results on models to 
full size aeroplanes. He does not question the accuracy of 
the work carried out in the wind channels of the National 
Physical Laboratory and elsewhere, but he must decide 
whether it is possible to apply them to full scale machines and 
if so, how to do it. 

It seems to me that this is the burning question of the day, 
and that until designers can be shown how to use wind channel 
results on wings and until they can be convinced that the re- 
sults can be used without the chance of serious error, it is 
of little use suggesting further wind channel] research on new 
kinds of wings. It will be better to devote all the available 
energy and talent to clearing up this problem than to amass 
results the value of which is unknown. The present state of 
uncertainty is bad from another point of view, as it encourages 
an expenditure of money on experiments unlikely to be profit- 
able. Until it has been clearly shown how to interpret wind 
channel results, it is unwise to spend much time and money 
making aeroplanes with unusual wings based solely on these 
results. It must not be forgotten that the certified test of the 
National Physical Laboratory carries a great deal of weight, 
and although no guarantee is given that the results can be 
applied directly to full scale work, the general public is apt to 
think that some such guarantee is implied. 

A great deal of full scale work has been done in testing 
aeroplanes at the Royal Aircraft Establishment and at the 
Royal Air Force Experimental Stations at Martlesham Heath 
and elsewhere. Unfertunately these tests cannot by their very 
nature be as clear cut as wind channel tests nor have the 
results the same kind of accuracy. A large number of cor- 
rections and allowances for various disturbing factors have 
to be made. The expense also of the work is very high. At 
the same time, the results obtained really do apply to wings 
of a scale in which we are interested and the figures inspire 
in the designer more confidence than do wind channel results, 
which he does not know how to interpret. 

For many years experiments have been made with a view 
to obtaining the resistance of the aeroplane by measuring the 
thrust or pull of the airscrew. Considerable difficulties were 
at first found in getting accurate results. It will be of great 
value if this work is continued, and if full scale tests on the 
same aeroplane fitted with different sorts of wings can be made 
and the results published as soon as possible after they are 
obtained. The results can be checked by making gliding ex- 
periments, although the thrust-meter method is likely to prove 
the more useful. The aeroplane used for this purpose need 
not be large or expensive and it certainly seems that every 
effort should be made to establish a connection between full 
scale and model results for some typical aerofoil such as 
Reva dS: 

Another question in which the designer is concerned in fix- 
ing the size of the wings is how much of the maximum avail- 
able lift the pilot will be able to use; that is to say, at how 
near the minimum speed will be be able to fly without risk 
of losing control. Research work on control at low speeds is 
certainly needed; part of this, I think, can well be carried out 
in the wind channel in close co-operation with full scale ex- 
periments. The cause of the most usual form of flying acci- 
dent, generally known as a spin, is bound up in this question 
and it seems not unlikely that one of the greatest dangers of 
thet may be removed when we have more knowledge of the 
subject. 

Wind channel experiments, are valuable chiefly in indicating 
lines of research, and in providing generalized data with the 
aid of which suggestions for improving control may be worked 
out on paper. But until the vital question of how to apply 
their results with reasonable certainty to full scale aeroplanes 
is cleared up, I think it is essential that full scale experiments 
should be carried on with all resources. The size of the con- 
trolling surfaces, namely the elevator, tail plane, and wing 
flaps are all affected by the characteristics of the planes, but 
again we must know the relation between model and full scale 
in such matters as the travel of the center of pressure before 
we can use model results with certainty. 
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Power Required. 


In estimating the power required for an aeroplane it is- 
necessary to add to the drag of the wings the resistance of 
the body, struts, wires, landing gear, and other parts external 
to the wings. This is work which can well be done in the 
wind channel and there is every reason to believe that the 
results of such work can be applied to full scale work without 
much error. The measurement of resistance is more a matter 
of direct experiment than of research. Already a sufficient 
number of results exist to make a rough estimate possible 
by analogy with some previous aeroplane, but it is always 
advisable to experiment on a model of any aeroplane of a new 
design. 

Knowing the total resistance of the aeroplane, the power re- 
quired can be settled when we know the efficiency of the 
propeller. This is a matter on which research is needed, 
particularly om the efliciency of the propeller in relation to an 
aeroplane body. This seems to be an excellent example for 
comparing wind channel results with the full scale results, 
better than can be obtained by the use of a thrustmeter on an 
actual aeroplane. 

Another matter which affects the resistance of an aero- 
plane is the power used in cooling the engine. We are still 
uncertain whether it takes more power to cool an air or water- 
cooled engine and in the case of radiators we are quite at 
variance as to their most economical arrangement. Research 
is needed in this matter and it should probably be carried out 
in connection with the efficiency of propellers mounted in 
suitable bodies. 


Materials for Aeroplanes. 


The aeroplane designer is obviously interested in the prop- 
erties of the materials he uses. The weight of the aeroplane 
must depend to a large extent on the specific strength of the 
materials used. A good deal of work has been done on the 
characteristics of wood, and as this material is subject to such 
wide natural variations it does not seem that further research 
will be of much help. So long as wood is used, the making 
of good aeroplanes will be a matter of art rather than science. 

In the covering for aeroplane wings, nothing has yet been 
produced to compete seriously with linen or cotton fabric 
treated with suitable dope and protective covering. It certainly 
would be an advantage if this could be replaced by metallic 
covering, but such covering must not be of greater weight 
per square foot and must have reasonable resistance to tearing. 
Up to the present no such material has been produced. It 
seems to be more hopeful to spend time on improving the ex- 
isting fabric dopes in order to make the covering as perma- 
nent as possible than to experiment on metallic covering. 


Metal Construction. 


Up to the present nearly all aeroplanes have been made 
principally of wood, and the technique of construction of this 
sort has been brought to so high a standard that it is unlikely 
that we shall be able to make wooden aeroplanes appreciably 
lighter than they are now made. The substitution of metal for 
wood may enable us to effect improvements. Using steel of 45 
tons per square inch tensile strength it is possible to make 
aeroplane structures of at least no greater weight than those 
of wood. The use of steels of higher tensile strength should 
enable us to make them lighter. The present difficulty is that 
in order to make parts suitable for aeroplanes, the thickness 
of the material has to be small, and we have yet to find out the 
best methods of making and using thin sheet materials. Many 
of the fundamental principles have been established and the 
development of this sort of work calls for research of rather 
a practical nature. 

The use of aluminum alloys for aeroplanes has not made 
much progress, as there is certainly a feeling amongst en- 
gineers that aluminum alloys are unreliable and the use of this 
material is discouraged by the Air Ministry. The possibilities 
are considerable but probably a large amount of research 
work must be done before the extended use of these alloys 
is possible. 


Calculations of Stresses. 


Intimateiy bound up with the use of materials is the knowl- 
edge of the stresses at which they can be worked. The more 
complete is our knowledge of the loading, the lighter we can 
make the aeroplane structure for a given strength. It has 
been customary to apply the results of model tests to full 
scale wings in order to find out how the planes are loaded 
in the various conditions of flight. We know that this is not 
strictly correct and that the centre of pressure is generally 
further forward on the full scale than on the model. More 
exact knowledge of this subject would enable us to proportion 
the structure of the wings in a more economical way. 


The method of calculating the stresses in an areoplane 
structure has been gradually improved. The present methods 
standardized by the Air Ministry more nearly represent the 
actual case than those used in most other branches of. en- 
gineering. At the same time a number of assumptions are 
made for the purpose of simplifying calculations which are 
not strictly accurate, particularly in neglecting redundant 
members. It is generally assumed in the calculations that the 
incidence bracing takes no load. In actual flight it always 
does take a share of the load and the result is generally to 
make the aeroplane somewhat stronger than calculations show. 
At the same time it is possible that redundant wires may 
actually weaken the aeroplane and not strengthen it, and re- 
search into the method of calculating the strength of aeroplane 
structures will certainly lead to improvement in design. The 
calculations may appear at first sight to be so complicated 
that their meaning will be difficult if not impossible to inter- 
pret, but it is probable that more work on this subject will 
lead to methods which are simpler and easier to understand 
than the strain energy methods generally in use. 


Problems of the Engine Designer. 

The success of an aeroplane depends largely upon the per- 
formance and reliability of the motor that drives it. The 
reliability of the motor is to a very large extent bound up 
with the reliability of the materials that are used in its 
construction, while the weight per horse power that can be 
obtained depends upon the stresses to which the materials can 
be safely worked. The properties of high tensile steels are 
fairly well known, but engine designers are forced to reckon 
on a tensile strength far below that which they know can 
be obtained. As an example, the usual specification for high 
tensile steel for aeroplane engine parts calls for a tensile 
strength of 55 tons to the square inch combined with certain 
other properties. It is well known that steels have been pro- 
duced which give a strength of 50% in excess of this, com- 
bined with the other properties which are necessary and the 
value of such a steel is obvious. Unfortunately it is not com- 
mercially possible to obtain reliable steels of this sort and it cer- 
tainly seems that research is needed to find out how to produce 
higher quality alloy steels with regularity. 

Aluminum alloys enter largely into the construction of most 
aeroplane motors, principally in the cast state. Obtaining 
reliable castings is a.difficult matter and we have always to 
use castings of a weight considerably in excess of what is 
necessary tor strength in order to compensate for their possible 
defects. We also use an alloy which isat least 10% heavier than 
we need because the foundries find difficulty in making sound 
castings of known lighter alloys. The need for research 
seems to be obvious, but it must be a sort of research that 
will help to produce the castings required and not merely to 
make sample test pieces of some particular material. Some 
of these aluminum alloys are required to maintain their strength 
when hot and consequently their behavior at temperatures 
above the normal must be investigated. 

The amount of power that a petrol engine can give is fre- 
quently limited by the speed at which it can run. This in 
turn is sometimes limited by the risk of failure of the bear- 
ings. Very little indeed is known of the properties of plain 
bearings under the condition in which they have to work 
in an aeroplane motor. It is generally considered that the 
criterion of safety of a bearing is obtained by multiplying 
the average pressure by the rubbing speed and if the result 
obtained is lower than a certain figure the bearing will be 
satisfactory. On the other hand the designers of the Michell 
bearing assure us that the higher the rubbing speed the higher 
can be the load per square inch, Here we have two opinions 
which are diametrically opposed and it certainly needs re- 
search in this direction to enable designers to fix their bearing 
surface with some degree of certainty. The properties of 
ball and roller bearings also need investigation, as there is 
much uncertainty amongst designers as to their most suitable 
form and the loads that can be carried. 


Fucls. 


The type of fuel that is used in a petrol motor has a con- 
siderable effect upon the working of the motor. We know 
that the addition of benzol to petrol enables us to increase 
the compression of the engine without fear of detonation, 
and that other materials can be added to give similar results. 
Research is needed to determine the most suitable fuel that 
can be obtained at a commercial price and in comercial quan- 
ba (To be concluded) 
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AERONAUTICAL CHAMBER OF COMMERCE 
OUTLINES FUTURE PLANS 


S we briefly reported last week a 

meeting of the members of the 

Aeronautical Chamber of Commerce 
was held on February 24, when Governors 
were chosen for the ensuing year. 


Samuel S. Bradley presided at the or- 
ganization meeting as temporary president 
and in his report to the meeting said in 
part as follows: 

“T think a word of congratulation and 
appreciation should be expressed as to the 
very splendid way in which this new or- 
ganization has been received by the In- 
dustry and profession. We have to date 
147 applications for membership in the 
various classes. Since no organized effort 
was made to solicit members until about 
the end of last year, I am sure you must 
recognize that this result is very satisfac- 
tory and encouraging. 


For the information of those who have 
recently joined the organization, it may be 
well, and as briefly as possible, to give 
. at this time a short résumé of the be- 

ginning of the movement that has finally 
developed into the organization of the 
Aeronautical Chamber of Commerce of 
America, Inc. 


A little over three years ago some of 
us who had been in contact with the gen- 
eral aeronautical situation realized, that 
before the Industry could be properly de- 
veloped and become a well-balanced, posi- 
tive factor, it would be necessary to pro- 
vide a properly constituted central trade 
body. Shortly after that time, the Manu- 
facturers’ Aircraft Association, represent- 
ing a substantial number of manufacturers 
of planes and motors, in order to encour- 
age the development of a group or com- 
mon trade interest, developed a compre- 
hensive organization for the collection and 
dissemination of reliable information rela- 
tive to the Industry, and established an 
adequate, well-indexed and up-to-date 
Aeronautical Library. But those of us 
having direct charge of this work appre- 
ciated, that in order to make it wholly 
effective and to proceed along the line of 
least resistance, it would be desirable, if 
not necessary, ultimately to increase the 
scope of the organization, by widening’ its 
membership. This seemed desirable not 
only for the purpose of securing increased 
revenue, but also for the purpose of ob- 
taining a wider diffusion of interest 
through increased numbers and a greater 
spread of membership, geographically. 


As a result of this conviction a general 
discussion of the question was held among 
various representative elements in the In- 
dustry to pave the way for a realization 
of a plan to meet this situation, Articles 
of Incorporation were secured in the Fall 
of 1919. At that time, however, and con- 
tinuing for the next two years, the un- 
settled state of the Industry, following 
the cancellation of war contracts and a 
reorganization of the entire business upon 
a peace basis, raade it impracticable to 
arouse any real interest in the plan. It 
was therefore deemed advisable not to 
attempt to complete the new organization, 
but to carry on the work that had already 
been started, holding the situation intact 
until the Industry had an opportunity to 
readjust itself to new conditions. Last 
Fall it seemed that the time had arrived 
when the subject should be revived. This 
was somewhat quickened by the fact that 
it was necessary, in compliance with the 
law, that the Incorporation be formally 


completed and functioning before October 
Ist, in order to preserve our Charter. 

Therefore, the original Incorporators 
held meetings; formed a temporary or- 
ganization and authorized the presentation 
of the plan of the Industry at large. As 
you know, pursuant to the above, the plan 
was submitted to about 100 individuals, 
corporations and firms prominently identi- 
fied with the Industry, soliciting applica- 
tions for Founder or Charter Member- 
ships. All of these were tentative in form 
and were not to become effective until at 
least thirty. applications were received. 
This gives a clear indication of our modest 
hopes and expectations. As has already 
been stated, this presentation of the plan 
to the Industry was not thoroughly or- 
ganized and under way until December of 
last year. We have, therefore, not only 
great satisfaction, but real assurance, in 
accomplishing in two months and a half 
the results already obtained. The fact 
that in so short a period applications have 
been received, representing every kind of 
interest and from the Atlantic to the 
Pacific, is not only proof that this organi- 
zation fills a genuine need, but that its 
plan and scope meet this need as well as 
the approval and endorsement of the In- 
dustry as a whole. 

These results in all probability could not 
have been obtained in so short a time ex- 
cept for the fact that, through efforts of 
the past, we have had the advantage of 
visualizing results that may be accom- 
plished in this field. The prestige and ex- 
perience of the Manufacturers’ Aircraft 
Association in its general activities pro- 
vided the foundation upon which to build. 


Our membership, as you know, comes 
within three general classifications: (1) 
Those who manufacture complete units, 
parts or accessories thereof, or materials 
or supplies; (2) Those who are engaged 
in designing or engineering; (3) Those 
who. are engaged in selling, distributing 
or operating aircraft or who own 
machines. 


The desire of the engineer is to improve 
aircraft in safety and efficiency. 

The desire of the manufacturer is to 
produce and sell such improved aircraft 
in increased volume. 

The desire of the distributor, operator 
and owner is to demonstrate the profitable 
and reliable operation of aircraft. 


Proposed Plan of Action 


The Aeronautical Chamber of Com- 
merce proposes to aid in the fulfillment 
of the common desire of all of our Mem- 
bers by “Selling Aviation” not only to the 
American public but to foreign markets, 
wherever they may be. It proposes to 
act in three general channels as follows: 
1—Co-operation with the various Depart- 

ments and Bureaus of the Government 
at Washington, having to do with avia- 
tion at home and abroad. 


2—The promotion of Flying Meets, 
Demonstrations and Aeronautical 
Shows. 


3—The holding at intervals, of at least 
once a year, an Aeronautical Institute, 
possibly in conjunction with an aero- 
nautical show or flying meet, to be con- 
ducted by and for the Engineers and 
Designers, for the purpose of exchang- 
ing thought on scientific development 
in the art and making such development 
available for public education. 


Indispensable to the successful promo- 
tion and prosecution of the above general 
activities, is publicity, including the Air- 
craft Year Book. Publicity provides in- 
spiration for effort and capitalizes the re- 
sults of endeavor. It excites inquiry and 
satisfies curiosity. It is a distinct and vital 
function, yet is an integral part of all 
functions. Upon the constructive and per- 
sistent education of the public, through 
publicity, depends the successful develop- 
ment of our aviation market. It is ap- 
palling the tremendous ignorance and mis- 
information still found, even among edu- 
cated and generally informed men and 
women on this subject. As will later be 
shown, the publicity that has been given 
aeronautics is beyond our most sanguine 
hope, but in spite of all that has been 
printed, done and said, the fact still re- 
mains that we have simply scratched the 
surface. Experience has shown that the 
press of the country is behind this move- 
ment, but it demands continually intelli- 
gent guidance. 


Recommendations 


As a recommendation for continuing the 
work during the balance of this year, I 
submit the following: . 
1—Continued co-operation with the vari- 

ous Departments and Bureaus of the 

* Government at Washington, having to 
do with aviation at home and abroad. 

2—Steps should be taken at once for the 
planning and management of a few 
flying meets, so conducted that they will 
actually contribute to the maintenance 
of our organization. 

3—Arrangements should be. made for 
holding an Aeronautical Institute. 

4—A plan for the publication and distri- 
bution of the 1922 Aircraft Year Book 
should be perfected. 

5—A drive for new members should be 
maintained and actively participated in 
by each Member. 

In reference to the latter recommenda- 
tion, I think a special word should be 
added. We recognize that we have met 
with splendid success in securing members, 
but with very few exceptions, all of the 
present membership has been developed by 
the work of this office. Very little has 
been contributed through the co-operation 
of our Members. Before the organization 
is upon a satisfactory basis, we must have 
twice as many members as we now have 
in each class, or its equivalent. The re- 
cruiting of new members from now on 
can be done much more effectively by our 
Members at large than through this office. 
In your daily contact you will recognize 
individuals and firms who should support 
our organization. If you will send in 
their applications, you will help and 
lighten the work tremendously. Every in- 
dividual, firm or corporation who hopes 
to make money through the development 
of aeronautics should be a member. 

A meeting of the Board of Governors 
will be held early in March for the pur- 
pose of electing permanent officers, ap- 
pointing committees and arranging details 
of the year’s activities. ; 
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It cost the government last summer termaster appropriations, there was a WASHINGTON 
$128,528.28 to operate aeroplanes over the shortage of gasoline and oil, rendering it pee 
forested areas of the States of California, necessary to temporarily suspend the pa- ches 
Oregon and Washington, comprising 150,- trol activities altogether during a period Year Burned Loss 
000 square miles, according to a report of the greatest fire hazard of the entire 1917 Not available 
submitted by the 9th Corps Area Air Offi- season. Inadequate personnel, resulting 1918 Not given $473,054.00 
cer. The value of the timber protected in from the general reduction of the Army 1919* Not given 478,670.00 
this area is estimated at $625,000,000, mak-. and the lack of transportation funds 1920 : Not given 336,172.00 
ing the cost of protection afforded by the made it impracticable to conduct the pa- “Aerial forest fire patrol was begun in 1919. 
aeroplanes slightly over 2 percent—a very trol to the extent planned, and even under 
small ratio, especially if the added value existing conditions the personnel avail- OREGON 
of the water sheds and other resources de- able were worked to the limit to con- Acres 
pending upon the forest protection are tinue the patrol. These difficulties were ee Birinet Toss 
considered. partly ie by the eerDone and shee 1917 Noe Bvafla Bie 
f the total number of 1284 fires re- tion of the Foresty officials, States an : 
an 376 were reported by aeroplane be- ™unicipalities. The States of Oregon eee ee ESE Ra 
fore being reported from any other source, ad Washington both appropriated funds pe GF elven Onn, 
for the purchase of gasoline and oil, and 1920 Not given 121,800.00 


The total number of hours flown during 
the past fire patrol season was 2,777.17, 
and the mileage covered totalled 260,211. 


As far back as 1912 the use of aircraft 
for forest patrol has been given consid- 
eration as a valuable adjunct, on account 
of its superior mobility and range of ob- 
servation. In 1919 the first protective 
flying activities over forested areas was 
started, and continued during 1920-21. 
The lessons learned in the previous years 
were applied during the 1921 season with 
gratifying results. Last summer _ the 
efficiency of the patrol increased notice- 
ably, due to the experience of the ob- 
servers in reading the topography of the 
country. Having acted in the same ca- 
pacity the summer before and flying over 
the same territory, the observers had come 
to know the location of every saw mill 
and lumber camp, and no longer wasted 
time in trying to determine the source of 
smoke rising in spots were they knew 
smoke logically belonged. They knew the 
areas where men had received permits 
to burn brush and did not cause confusion 
at headquarters by reporting these li- 
censed blazes. 


A conception of the values involved in 
forest protection are made apparent from 
a letter received from Forester H. S. 
Graves, wherein he states that of the 
total forested area of the United States, 
about 550,000,000 acres, approximately 
27% is under government ownership and 
comprises National Forests, National 
Parks, Indian Reservations, Military 
Reservations, and unreserved public lands. 
Lumbering comes next to agriculture 
among the basic industries of the United 
States. Its importance is emphasized by 
the investment of two and one third bil- 
lion dollars and its employment of over 
900,000 men. The estimated value of the 
timber resources of the United States is 
more than six billion dollars. Statistics 
secured for the years 1915-1917, inclusive, 
indicate that the average damage caused 
by forest fires annually amounts to ap- 
proximately ten million dollars. These 
statistics also show that there are up- 
wards of 28,000 forest fires annually in 
the United States, and that the average 


acreage burned over annually is more than. 


eight million acres. The National Forests 
comprise 150 million acres and contain an 
estimated stand of timber of six million 
feet, board measure. A conception of 
this figure may be had in a measure when 
it is realized that the average annual cut 
in timber throughout the United States 
amounts to forty billion feet. 

The operation of the aeroplane patrol 
during the past season was considerably 
handicapped. Due to a deficiency in Quar- 


it is estimated that the people of these 
two States spent approximately $75,000 
in the preparation of landing fields, of 
which Oregon has, exclusive of small 
emergency fields, 10, and Washington 7. 
The number of fields in California totals 
33. The Chamber of Commerce of Corning, 
Calif., provided a field and erected bar- 
racks at a cost of about $2,000. Alturas 
and Montague, Calif., furnished landing 
fields. An emergency field was prepared 
at Orleans in the Klamath Forest, also 
at Gravelly Valley in the California For- 
est and Fresno Flats in the Sierras. 

The Forestry Service expended last 
year in connection with the forest patrol 
for salaries, landing fields, radio, tele- 
phones, etc., $19,450, to which must be 
added the purchase of 26,000 gallons of 
aviation gasoline for $7,670, and the pay- 
ment of approximately $1,800 for freight 
charges on same, making a total expendi- 
ture of approximately $28,920. 

The patrol as put into effect covered the 
principal forests of California, Oregon 
and Washington, with bases at Eugene 
and Medford, Oregon; Camp Lewis, 
Washington; Mather Field, Visalia, Corn- 
ing and March Field, California. 

An elaborate radio system was used with 
stations at all bases and important points, 
so that reports sent from aeroplanes could 
be checked up without delay and trans- 
mitted promptly to proper authority. 
Daily patrols were carried out regularly 
as far as weather conditions and supplies 
permitted, and special patrols were sent 
out as demanded by special fire hazards 
due to electrical storms, opening of the 
deer season, etc. 

The Army Air Service utilized two 
squadrons on this patrol, the 9th and the 
Qlst, comprising a total of 26 officers, 24 
flying cadets and 466 enlisted men. There 
were a total of 25 aeroplane crashes dur- 
ing the season, resulting in four fatalities. 

The following tabulation, showing losses 
sustained as the result of forest fires from 
1917 to 1920, inclusive, forcibly demon- 
strates the fire hazard in the forested areas 
and the urgent need of adequate fire pa- 
trol measures: 


CALIFORNIA 
Acres 
Year Burned Loss 
1917 336,948 $183,477.00 
1918 170,275 68,943.00 
1919* 207,433 97,043.00 
1920 129,798 155,589.00 


* Aerial forest fire patrol was begun in 1919. 


*Aerial forest fire patrol was begun in 1919. 


The advertising value of the forest pa- 
trol must also be included. The presence 
of the planes without doubt impressed the 
people with the efforts that were being 
made to prevent forest fires and also 
made them more careful to avoid start- 
ing fires. The use of aircraft in actual 
fighting of forest fires was of special value 
in that a complete survey could be made 
of the fire and plans drawn up to best ac- 
accomplish its control. The element of 
time in forest fire patrol must be given 
great weight in cases such as immediately 
following an electrical storm in which the 
aeroplane shows it value in being able to 
cover in a short time a large area and 
check up all incipient fires. 


In the operation, of the patrol of the 
Coronado National Forest in Arizona, the 
estimated cost of same for the fiscal year 
1922 is given as $3,010; hours flown 148%; 
number of fires discovered and accurately 
located, 7; and the cost in excess of nor- 


mal flying $1,647.96. 


A larger forest fire patrol project for 
next season has been worked out in detail 
and carefully considered, both by the Air 
Service and Forestry officials. This pro- 
ject contemplates an additional base at 
Missoula, Mont., and sub-bases at Spo- 
kane, Washington; LaGrande, Oregon; 
Boise, Idaho; Cody, Wyoming; and 
Helena, Montana. This extension would 
include a patrol of the principal forested 
areas of the States of Wyoming, Montana 
and Idaho. The project involves the utili- 
zation of 5 squadrons, 160 officers, 660 en- 
listed men and 90 aeroplanes, at a total 


cost of $2,641,790. 


The report goes on to say that there is 
apparently no effort being made at the 
present time on the part of any Govern- 
mental department to push the matter of 
forest patrol for the coming season. The 
Forestry Bureau has stated that under ex- 
isting conditions they do not contemplate 
the use of aircraft but will confine their 
efforts and funds to ground observation. 
The Interior Department plans do not in- 
volve use of aircraft in protection of 
forested areas for which they are responsi- 
ble. With present funds, equipment and 
personnel it is impracticable for the Air 
Service to carry on forest patrol without 
discontinuance of proper Air Service 
functions. Any decided pressure brought 
to bear for an aerial forest patrol will 
probably come from the private interests 
of the Northwest, California being ex- 
cluded, for the reason that the great ma- 
jority of timber lands in that State is 
government and not privately owned. 
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AERIAL TRANSPORT TODAY AND TOMORROW 


By Lt. Col. W. A. BRISTOW, M.I1.E.E., F. R. Ae. S. 
(Continued from page 627) 


On many occasions machines have had to leave this side only 
very scantily informed of the weather conditions existing over 
long stretches of the route in France and in some cases with 
no information except some several hours old. As a result 
passengers have been landed in all sorts of out of the way 
places.. It is considered by the author that the safest policy is 
not to send passengers off unless and until complete reports 
are available showing a safe route for navigation along its en- 
tire length, but this obvious desideratum cannot of course be 
obtained unless the meteorological and wireless departments 
on both sides of the Channel are working at 100% efficiency. 


Greater apparent safety. 


At present aeroplanes often do not look and sound as safe 
as they actually are. Many in this audience are thoroughly 
familiar with the noise of aeroplane engines but the average 
man in the street taking to the air for the first time is often 
rendered extremely nervous by the unmuffled roar from en- 
gines giving hundreds of horsepower. Most passengers com- 
plain of deafness after a flight and also of not being able to 
talk, except with the greatest difficulty, when en route. Further 
the noise adversely affects the safety of the machine by reason 
of the fact that it prevents the pilot hearing any unusual noise 
in his engine and also prevents him making full use of the wire- 
less telephone. There are at least two proved types of efficient 
silencer available, which are easy to fit and low in cost and it is 
hoped that this year may witness their general adoption. In 
some machines also there is an excessive amount of vibration 
that is very disconcerting and which should be eliminated. 

Pilots should as far as possible avoid any sudden alteration 
in position of the machine and should also abstain from un- 
necessarily sharp turns involving undue banking. Suddenly 
shutting off the engine and gliding down en route in order to look 
at, for example, a machine on the ground has been known to 
have an alarming effect on the uninstructed passengers and 
manceuvres of this character should be avoided, but if unavoid- 
able they should be carried out as gradually as possible. A 
careful and considerate pilot can do much towards establish- 
ing the confidence of his passengers. 

Many of them also do not like being seated in or near the 
line of the propellers in twin engined machines. It may be 
quite alright but it does not look safe, and many passengers 
also do not feel safe when sitting facing the tail of the machine. 
It is considered that every effort should be made fo sit all the 
passengers facing forward with sufficient leg room, comfort- 
able chairs and a clear outlook. It is fairly obvious that a com- 
fortable, well-stowed passenger must feel infinitely safer than 
one sitting facing backwards on the edge of a small seat, with 
a view comprising only two propellers whirling within a few 
feet of his head. 


Comfort. 


In addition to the problem of increasing the safety an dthe 
apparent safety of flight there is the added difficulty of pro- 
viding a machine that can favorably compare with other forms 
of transport in the matter of comfort. Most passenger cabins 
are either too hot or too cold and there does not appear to have 
been any serious endeavor to arrange for a sufficiency of fresh 
air without draughts. In some machines there is also a strong 
smell of hot oil which can have most unpleasant effects. 

Lieut Colonel C. B. Heald, C.B.E., Medical Adviser, and 
Wing Commander Beatty, C.B.E., A.F.C., Deputy Controller, 
Department of Civil Aviation, Air Ministry, have carried out 
some very valuable experimental work in connection with the 
ventilation of aircraft and with the data now available there 
is little excuse for the continuance of the discomfort and illness 
that has been caused in the past through inattention to these 
important questions. In machines fitted with water-cooled en- 
gines it should be a comparatively simple matter to fit specially 
light hot water radiators in the cabins in parallel with the main 
engine cooling circuit, and with air cooled engines a portion of 
the cooling air flow, not the exhaust, could be passed through 
light tubes. ’ 

Travelling to Paris a few weeks ago, the temperature in the 
machine was 32°F. for over two hours, in addition to which 
there were a few draughts of about 500 feet per minute. After 
standing about at Le Bourget for ten minutes in a biting east 
wind and driving to Paris, the whole of the passengers had had 
enough and several went back by train for the sole reason that 
it was too cold to go by air. In this particular case, as in many 
others, the journey was made in the middle of the day and 


most of the passengers had no food between breakfast and 
four o’clock in the afternoon. It would be an easy matter to 

provide small cardboard boxes containing a little food and drink 

Paes at Croydon where there is an hotel on the Aero- 
rome. 


Luggage. 


The difficulties in dealing with passengers’ luggage have also 
to be surmounted before the travelling public can be diverted 
from the railways in the necessary numbers. In the past about 
30 pounds weight has been allowed for free luggage, but as 
can easily be seen by watching the departure of the boat trains 
there are only a relatively small proportion of passengers whose 
luggage does not exceed this weight. In many cases it has been 
possible to take excess luggage on the aircraft, but this is a 
very expensive luxury. In some cases passengers’ luggage has 
been put on other machines which have been forced to land on 
the way, sometimes the companies have sent it by a special 
courier by rail, but these expedients cannot be continued in- 
definitely. 

There is also the difficulty with regard to the size of the 
packages that can be taken. There is sometimes plenty of room 
in the fuselage but the doorway is too small. All these things 
may seem very trivial to the makers of the machines but the in- 
convenience caused to the public and the operating companies 
is enormous. There was a pathetic tragedy at Croydon recently 
—a charming French bride in tears because all her hats had 
been left in Paris owing to the aeroplane doorway being 
three inches too small to allow the hat box to enter. This 
unfortunate lady, it is said actually remained in her room at 
the Savoy for three days waiting for the box to arrive! 

The author is of the opinion that the maximum weight of 
free luggage allowable must be raised, that the charge for 
excess luggage must be reduced and that companies shall not 
part a traveller from his baggage. 


Landings en route. 


Another serious source of inconvenience to passengers is the 
delay that arises if they should be unfortunately landed any- 
where else but at an aerodrome at which a Customs officer is 
stationed. 

First the pilot must find a constable who on arival in effect 
arrests all the passengers and conveys them to the nearest 
police station, perhaps several miles away. Here they are put 
through their paces by the Superintendent who then retires to 
consult his numerous notices and regulations in order to see the 
next move. He then proceeds to impound all the passports and 
send for the nearest Custom officer, which may involve a hunt 
through all the hotels for miles around. After he has been 
found and has conducted his examination, passengers are free 
to proceed to the nearest main line and catch a train, if there 
is one left, but without their passports which remain at the 
police station from whence they are sent to some authority in 
London. Incidents of this nature are bound to result in loss of 
business. Of course the moral is obvious—don’t come down 
on the way—but the weather and other factors are not yet 
sufficiently subdued to enable this excellent rule to be always 
observed. 

This actual case is recommended to the notice of the au- 
thorities in the hope that something can be done to reduce the 
delay and inconvenience that so often accompanies what is 
obviously and perfectly bona-fide forced landing of a well 
known machine and pilot. Whilst there is to-day perhaps some 
little excuse for occasionally landing passengers at places other 
than their destination, yet it is certain that a continuance of 
this practice is bound to prejudice most seriously the future of 
the business. 

The remedy is in the hands of many. Firstly, it is essential 
that we procure international co-operation with a view to im- 
proving the system of reporting the weather en route. It 
ought to be made impossible for pilots to have to land at all 
sorts of out-of-the-way places because of unforseen weather 
conditions, and if bad weather comes up suddenly they should 
be warned by wireless in time to enable them to retrace their 
steps to the nearest areodrome. 

Designers also should sit down deliberately to design a bad 
weather aeroplane in which the probability of arrival at the 
proper destination is as great as in the case of, let us say, an At- 
lantic liner. Much improvement could be made if the principle 
involve were adopted. In such a machine, for example, amongst 
other important features great care would be devoted to the 
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position of the compass and the wireless equipment, as a full 
and proper use of these has a most important bearing on the 
subject. Too often they have been regarded as of only minor 
importance and the various units have been squeezed in after 
construction in the most unsatisfactory manner and in which 
their potential usefulness has been reduced to almost negligible 
proportions. 

Further, the operating companies themselves are divided into 
two distinct camps. ‘here are those who consider that the 
public must have reliability and that this means reliability of 
departure; the other school of thought believes that reliability 
involves reliability of arrival, even though it may involve gaps 
in the programme of start. Some booking agencies prefer the 
first method as if the machine starts, their commission on the 
tickets is assured, and transport companies who adopt this 
policy may therefore procure a larger percentage of the passen- 
gers booked at agencies if they acquire the reputation of being 
certain starters no matter what happens afterwards. It will 
probably be found, however, that the business as a whole will 
best be encouraged by adopting the alternative policy, as a 
‘very considerable risk and inconvenience is involved in depart- 
ing in really bad weather when there is only a small chance of 
getting through. 


Cost of Travelling by Air. 


The old price for a ticket to Paris was £10 and when the 
fare was reduced to £6 the number of passengers increased 
very considerably; whether this increase was entirely due to 
the lowering of the fare we have no means of knowing but it 
seems fairly safe to assume that it was so to a fairly consider- 
able extent. 

The question that naturally arises is, can the required volume 
of traffic be obtained whilst the fare is so much higher than 
that charged by train and boat? The standard reply is the 
difference between the first class fare and the price charged is 
only small, but is this a fair way of looking at the question? 
Considering that much of the aeroplane accommodation has 
been only fourth class (and that flatters some machines) it would 
appear to be a wrong basis for comparison especially if the 
point be conceded that quite a number of people like to travel 
comfortably as well as quickly. Although I have never heard 
it referred to in aeronautical circles, yet it is believed that 
there are even second class passengers on the boats and trains. 

If the companies believe they will obtain their full volume of 
passengers from the rich, there is nothing more to be said, 
but if it is agreed that an aggregate of two or three thousand 
passengers weekly are required then it seems inevitable that 
the fare will have to be adjusted to meet competition, and the 
hitherto despised second class passenger will have to be catered 
for. A traveller who pays usually second class fare may be 
willing to pay 70% above the first class fare once for the sake 
of the experience, but he almost certainly will not continue to 
pay a sum that is well over thrice the cost of his normal 
method of travelling. 

Very few people seem to know that a return ticket to Paris 
can be procured for less than £3. The author is of opinion that 
the single fare from London to Paris by air will have to be re- 
duced to £4 before the necessary increase of passengers can 
be obtained. The time may not be ripe for this reduction as it 
is doubtful if the British machines available this summer will 
be sufficient to deal with a very large increase of passengers 
but is considered that at least by 1923 the question will have to 
be very seriously considered. 


Educational. 


In the foregoing notes it has been assumed that there are 
already a sufficient number of people willing to travel by air 
providing it is made perfectly obvious to them that their safety 
and comfort are assured. This assumption may however be 
incorrect and it is possible that if the views of the bulk of the 
cross-Channel travellers were taken it would found that in the 
great majority of cases they would refuse to travel by air in 
any circumstances whatever. It may be therefore that at 
present there would not be sufficient passengers even if the 
fares were the same, and if this be the case some form of 
general educational propaganda is a vital necessity if the needs 
of the future are to be met. ; 

In any case it is probably a necessity, and if the tube railways 
of London still find it necessary to spend large sums yearly 
in order to attract more passengers to the underground system 
of travel, how much more essential must it be to undertake a 
similar campaign in respect of travelling at about three 
thousand feet over ground and without any visible means of 
support? ; 

A whole paper could be written on this subject but a few 
words will suffice to give some idea of what such a policy of 
education and propaganda might entail. ; 
(a) The history of flying, the development of commercial 


aerial transport and the engineering and scientific aspect 
of flight should be part of the curriculum in every school 
in the country so that the rising generation may be taught 
to regard air travel not as a romantic novelty but as one 
of the sober facts of life. 

(b) The cinema should be much move extensively employed 
for the purpose of keeping the public informed of the 
possibilities of air travel. 

(c) The press, who already carry on such excellent work, 
could render it even more valuable by publishing statistics 
as to the high standard of safety and reliability already 
attained and occasionally affording some of their space 
to the rather more practical side of commercial aviation. 
Quite a number of people who read only one or two 
papers are still under the impression that commercial 
aviation is carried on by “huge flying projectiles” which 
are loaded up with passengers and shot to their destina- 
tions at incredible speeds, and they naturally recoil from 
the idea of travelling in this manner. 

(d) Joy-riding concerns should be encouraged as much as 
possible and approved firms might even be given a small 
subsidy in some form or other. 

There are other means which are also fairly obvious, but 

the carrying out of such a programme can only be render- 

ed possible by the co-operation of the various interests. 

The author suggests that this is eminently a case for the con- 

sideration of the Society of British Aircraft Constructors who 

might form a small committee including representatives of 

other interested bodies, the object of which would be to devise 

aoe ae carry into effect some sort of general educational 
work. 


Life Assurance Policies. 


Last, but by no means least, assurance companies should be 
persuaded to allow ordinary flying under the terms of their 
standard life and accident policies. Is it likely that people 
who have paid premiums for years are going to travel by a 
route on which their policies would be null and void in the 
event of their death, especially if they have real dependants. 
Further, it is a very bad advertisement for civil aviation when 
almost every life and accident policy in the country places a 
complete ban on flying. The general removal of this restric- 
tion will mark a red-letter day in the history of flying and it 
will become certainly an important, if not the most important 
date in civil aviation and no effort should be spared in endeavor- 
ing to procure this vitally necessary reform. 


Conclusion. 


This Conference comes at a most critical period alike for 
the country and for commercial aviation. In view of the vital 
importance of commercial aviation and its relation to air power 
it is lamentable in the extreme that in this year, the fourth 
after the Great War, the British Commercial Air Fleet should 
consist all told of less than twenty aeroplanes; in fact on the 
day this was written there were only six or seven. It is es- 
pecially serious from a national standpoint because our future 
depends to a very large extent upon our being able to bring 
the various parts of the Empire into closer relationship. 

The British Empire embraces close upon 13 million square 
miles of territory and has a population of 440 millions. In 
the development of the various parts of the Empire and in 
the interlocking of the whole the question of transport and 
communication is of fundamental importance, and it is greatly 
to be regretted that the public here are not more fully aware 
of the importance with which the matter is regarded in other 
parts of the Dominions. 

For example, take Canada,—the latest Canadian Air Board 
report clearly indicates that much of the work in connection 
with the development and protection of the country is being 
completely revolutionized by the use of aircraft and that every 
day aircraft are engaged in forestry reconnaissance, photog- 
raphy, fire prevention, exploration, communication, transpor- 
tation and for many other purposes with the most remarkable 
results. 

History shows the vast importance of transport and how 
that the manner in which its problems have been dealt with 
has been a cardinal factor in the making of nations. The 
greatness of the Roman Empire was to a very large extent 
achieved through its wonderful system of roads which incident- 
ally were built by the government regardless of expense, and 
the remarkable development of the United States is un- 
doubtedly due to an extraordinarily well developed and efficient 
railway system. 

The United States with one-fifth the population of the 
British Empire and of less than a quarter of the area has a 
railway mileage of 251,984 as against the 134,131 miles in the 
British Empire. Not only that, but the narrowness of our 
tunnels and the weakness of our bridges so hampers the de- 
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velopment of our locomotives and rolling stock that we are 
compelled to operate on a very low level of efficiency with the 
result that to-day we see trades being forced on to the roads 
in their frantic endeavors to save their business from disaster. 
The neglect of another means of transport in our waterways 
costs this country millions of pounds yearly. 

Is the history of British Comercial Aviation to proceed 
along these dismal lines? Are we to see French and German 
machines all over Europe and running as far out as our in- 
terests in the East? Are we going to take a short-sighted 
view of the technical needs of the situation ‘as the railways 
have done, so that we are handicapped from the very start? 

In these notes stress has been laid upon the fact that com- 
mercial aviation should be able to stand by itself financially, 
and there is no doubt that if we can make it so our chances of 
supremacy will be improved, but profit or no profit, other 
countries are not going to allow the business to fade away. 
The London-Paris service has been of the greatest value in 
showing us what to do and what not to do, but the situation 
urgently demands that we ask ourselves to-day—what is our 
real programme and what is the next step? Are we prepared 
to-face the opening of 1923 with a total fleet of about twenty 
machines or one for each 600,000 square miles in the Empire? 

The position is serious in the extreme and what should be 
a big concerted national effort is left to a small group of en- 
thusiasts in the Air Ministry and in the industry. 

What we want are firstly funds and a revised policy for 
research and experiment in connection with the problems asso- 
ciated with the development of civil aviation, and as a temp- 
orary measure we want a large number of engine and machines 
ordered to-morrow of the very latest types. 

We also require an establishment for the training or re-train- 
ing of commercial pilots and such training must be of a far 
more comprehensive character than it was possible to give 
during the war. Our present position with about a dozen first- 
class pilots in training is almost ridiculous, especially when we 
consider that four years ago we had about 20,000 pilots, and 
35,000 engines were turned over to the Disposal Board. 

For months past we have been giving unemployment pay to 
thousands of skilled workers in the late aircraft industry. Is 


it impossible to put these men to work on manufacturing ma- 
chines and engines? I am told that in many grades there is 
little difference between employment and unemployment pay 
and if this is true it seems absurd to keep on paying away 
hundreds of thousands of pounds to idle men whilst an in- 
dustry that is vital to our very existence as a first-class power 
is allowed for want of orders to languish to the point of ex- 
tinction. 

As business men we do not need reminding that it is im- 
perative that the national expenditure be reduced, but being 
business men, we also know that much of the money that has 
been spent since the war could have been most advantageously 
expended in other directions and that a small portion only would 
have enabled the aircraft industry to be kept alive and civil 
abet. to be placed upon a much broader and more efficient 

asis. 

During the war we utilized our materials to the fullest ad- 
vantage by establishing a system of priority. Money is the 
raw material of peace, and if we are to husband our resources 
and yet achieve the maximum possible progress we must have 
a properly thought out system of priority in expenditure. At 
present, incredible as it may appear, there is no such system. 

This is a most critical time. We have it in our hands to 
make or mar the future, and posterity will judge us accordingly. | 
We can succeed if only the nation will take the trouble to 
envisage intelligently the real position and then go steadily 
ahead with all the powers of determination, energy and self- 
sacrifice that we have exhibited in other directions. 

It is the duty of the Government, the Air Ministry and the 
aircraft industry mutually to co-operate with goodwill on a 
bold and militant policy that will secure for the country and 
the Empire the great and material benefits that most surely 
will follow upon the establishment of a British aerial transport 
industry on a wide and sound basis. Neglect of this oppor- 
tunity will involve us in consequences of the most disastrous 
description, and although we cannot pretend to see the full 
measure of the cost we at least can see that our position in 
Europe and the integrity of the Empire would be most gravely 


imperiled. 
(To be concluded) 


UNITED STATES POST OFFICE DEPARTMENT—AIR MAIL SERVICE 


Monthly Report of Operation and Maintenance, January 1922 


SERVICE AND UNIT COST 
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San Francisco] 3,568.08} 652.75) 13,604.21) 2,016.96] 1,026.03) 753.65) 3,594.18) 1,543.26) 4,414.25) 5,967.07} 2,344.02} 834.39) 40,318.85]| 11,970) 485 27] 43,593} 83.04) .92 


Totals and 


Averages..... peal Sr $32,545.25 |$8,630.80|$3,192.09|$2,777.50|$10,240.43) $5,321.59|$14,027.53 $15,119.68 $8,082.82 $2,877.20 $116,553.07|| 38,755|1,491 22| 137,687| $78.15|$0.85 


* Includes new motors in planes Nos. 191, 193, 284, 288 and 289. 


** Includes new wings and landing gear on plane No. 107; new wings on plane No. 147; 
new wings, altimeter and wheels on plane No. 159; new motor in plane No. 221, and 


overhauled motors and wings on planes Nos. 264 and 265. 


Total cost of operation: o. icici cele eeeaeel-’= os ieteaie $116,553.07 
Permanent improvements..........00+++seeeeeees 1,086.98 
Grand ‘Total |. 25-ti). Gatos: tee Mia $117,640.05 


COST PER MILE 


Division Overhead Flying Maintenance 


$0.23 
9 


Overhead consists of: Departmental Overhead; Office Force and Watchmen; Motorcycles 


and Trucks; Rent, Light, Fuel, Power, Telephone and Water; Radio. 
Flying consists of: Gas; Grease and Oil; Pilots. 


aintenance consists of: Miscellaneous; Mechanics and Helpers; Repairs and Accessories 


Warehouse. 


E. R. WHITE, Acting Second Assistant Postmaster General. 


Cross Country Flying in the U. S. 
Air Service 
It is estimated that during the calendar 
year 1921 a total of 5,063,909 man miles 
were flown. by the Air Service personnel 


on cross country flights. These figures 
cover only flights exceeding a distance of 
ten miles from an airdrome with a definite 
destination in view, either with the pur- 
pose of landing at that destination or re- 
turning from the destination upon com- 
pletion of the specific purpose of the flight 
without landing away from the airdrome. 

By man miles is meant the number of 
miles flown by each man in any one plane, 
i. e., a plane carrying two people and 
traveling to a station 50 miles distant and 
return will carry out 200 man miles of 
cross country flight. The tabulation given 
below shows the number of man miles 
flown at the various Air Service stations, 
from which it will be noted that Post 
Field, Fort Sill, Okla., heads the list with 
826,084 man miles. The Commanding Of- 
ficer of that station states that the total 
time flown by all pilots at the field—9,836 
hours, at 85 miles per hour, total 836,060 
miles or, based on two persons in each 
ship on each flight, the man miles total 
1,672,120, approximating a distance equal 
to 67 times around the world. 


Location Man Miles 
Aberdeen Proving Grounds, Md. ..... 80,000 
PRPS CTS s C1028 kava: +,s0 a ciacaletesctst yas os ole ah 6,700 
Bolling Field, Anacostia, D. C. ....... 230,000 
Carlstrom Field, Arcadia, Fla ........ 198,175 
Ghapman Field, Miami, Fla. ......... 7 


Crissy Field, Presidio, San Francisco, 


Sona AAP ote NRE AT BPP RR COROA CIC SE 132,710 
Chanute Field, Rantoul, Ill. .......... 85,00 
MUGMe tases ALIzON ap hess siaisyeieic tare a weheustomiss 36,550 
Ellington Field, Houston, Texas ..... 125,912 
Bene Gar rsISSa OX AS) We ore/o, 51 cits (oles sic eieaevenere 3,410 
MOLE EY, KANSAS <1 i nisieicg mas sub nae « 1,600 
Fairfield Air Intermediate Depot, Ohio 30,660 
France Field, Panama Canal Zone .... 43,397 
Godman Field, Camp Knox, Ky. ..... 50,51 
Kelly Field, San Antonio, Texas ...... 489,904 
Make Pield,.Hawati, He Taratilesn ss see 114,705 
Bove, Field; Dallas, Texas’ .2 o<)..0c. 020 30,963 
Langley Field, Hampton, Va. ........ 506,832 
March Field, Riverside, Cal. ......... 541,600 
Mather. Mield.) Mills. ‘Calo! ofc ences 807,119 

incl. Forestry Patrol 
McCook Field, Dayton, Ohio .......... 290,940 
Middletown Air Intermediate Depot, Pa. 5 
Mitchel Field, Long Island, N. Y,...... 133,045 
Montgomery Air Intermediate Depot, 

PAN Sis cco eis evils Pate ean bee 62,769 
Pipgvless  AtizON[ « \o% le lvibiarersiels sacs ace. Sle ase 43,270 
Park Field, Millington, Tenn. ........ 2,000 
Pope Field, Fayetteville, N. C. ........ 22,405 
Host Pield, Wort. Sill, Oklas oo... cases 826,084 
Rockwell Air Intermediate Depot, San 

CR OME GCalie aaccslersivre sve « niciere svala scare 36,096 
itoss) Pield, Arcadia, Gali iso... ci. 3580 


Free Balloon Flights 
San Antonio Air Intermediate Depot, 


OBA S oe cro wictutarais wa Wareneeteee'd ws 29,930 
Scott Field, Belleville, Ill. ............ ,200 
Selfridge Field, Mt. Clemens, Mich. 5,710 
Vancouver Barracks, ashie.s pcae,. ahs 225 
Pinras ist, Corps: Areas ie cs sie sett e'sis aves 28,900 
Hars. 3d Corps Area ... Me 3950 
Hars. 5th Corps Area .. 13,082 
rath \COLPS ALTOS <i.0 oi eisai sieic oa 0/0 6,000 
areenyth Corps: Atea. i 2:¢3i% <elaléle sale oa 3,600 

BET t bn. aight Bie tee eg) d, dre de agtoleie G6 ahai,6 5,063,909 


It may be safely assumed that the larg- 
est majority of these cross country flights 
were made with two occupants in the 
plane, but there have been many instances 
where flights were made in single-seater 
planes or in other types of planes where 
the pilot was the only occupant of same. 
Estimating on a conservative basis that, 
say, 10 per cent. of the number of cross 
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country flights were made with the pilot 
as the sole occupant of the plane, and the 
remaining 90 per cent. with two occupants 
in the plane, we would have as the total 
distance actually traveled by aeroplanes on 
cross country flights during the calendar 
year of 2,785,150 miles. This figure, of 
course, does not represent all flying done 
in the Air Service during the year, as 
flights made at the different fields, other 
than cross country flights, are not included. 


Fast Flying Between Washington 
and Dayton 


What is considered a record non-stop 
flight between Dayton, Ohio, and Wash- 
ington, D. C., was made by Lieut. C. V. 
Haynes, Air Service, on Saturday, Febru- 
ary 4th, in a special DH-4B Messenger 
ship, the trip consuming two hours and 
fifty-five minutes. The distance between 
Washington and Dayton is 440 miles, mak- 
ing the rate of speed traveled by this 
plane slightly in excess of 147 miles per 
hour. 


Thomas Morse Monoplane to be Tested 


Flight tests of the Thomas Morse 
Monoplane MB-7 are to be made at Mit- 
chel Field, L. I, New York, in the near 
future before representatives of the Naval 
Board of Aeronautics. Lieut. Flier of the 
Marine Corps has arrived at Mitchel 
Field to watch the setting up of the ship 
and the preliminary flights. 

We thought that the Army Air Service 
had the exclusive title to the honor of 
having an aeroplane pilot with the most 
appropriate name (Captain A. I. Eagle), 
but we will have to hand the palm to the 
Marine Corps, as “Flier” is pretty hard 
to beat. 


What Carlstrom Field Has Accomplished 
Last Year 


The total flying time at Carlstrom Field, 
Arcadia, Fla., from January 1 to Decem- 
ber 31, 1921, was 19,830 hours. From June 
1, 1920 to July 15, 1921, a total of 301 
students reported to the field for training, 
184 graduating and 98 failing to complete 
the course. During this period there were 
a total of 6 casualties, or two per cent. of 
the total number reporting. 


New Class for Flight Surgeons at 
Mitchel Field 


A new course for Flight Surgeons was 
opened at the Medical Research Labora- 
tory, Mitchel Field, L. I., New York, on 
February 1, 1922. The student personnel, 
consisting of five medical officers from the 
Army and five from the Navy, are as 
follows: Captains Harrison Fisher, Joseph 
W. Garrett, William D. Middleton, Frank 
C. Venn and Lieut. Thomas F. Weldon of 
the U. S. Army, and Lieuts. Julius F. 
Neuberger, Victor S. Armstrong, Clark 
Robertson, Page C. Worthington and 
Louis Iverson of the U. S. Navy. 

This is the first class at the School for 
Flight. Surgeons in which the Navy has 
had student representatives, and followed 
a request made by the Secretary of the 
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Navy to the Secretary of War. The 
course of instruction extends over a period 
of three months. 


19th and 23rd Squadrons Scheduled 


For Hawaii 


The 19th Pursuit Squadron and the 23rd 
Bombardment Squadron will proceed for 
duty in the Hawaiian Department some 
time in April next. Officers accompany- 
ing the 19th will be: Major George H. 
Peabody, Captain F. I. Eglin and 1st 
Lieuts. E. S. Norby and Raymond Morri- 
son. First Lieutenants Harold Brand and 
A. B. Ballard will accompany the 23rd 
Squadron. 


Kelly Field Activities 


Test flying and GAX instruction has 
been carried out by the 90th Squadron re- 
cently, although the clear weather periods 
have been but few. New motors are being 
installed in several ships, which are also 
being re-rigged while out of commission. 

Officers of the 2nd Group (Bombard- 
ment) may be given an opportunity in the 
near future to get away from the steady 
diet of DH-4B’s. Effort is being made 
to secure a few SE5’s, and Spads so that 
new pilots in the Group may be qualified 
on all available types. 

Lieut.-Colonel John H. Howard, A. S., 
assumed command of Kelly Field on Feb- 
ruary Ist, relieving Major John N. Rey- 
nolds, A. S., who has been appointed Wing 
Operations Officer. Colonel Howard 
comes to Kelly Field from Fort Sill, 
where he recently completed the course 
of training for observation pilots. 


Student Pilots at Carlstrom Field 


The new classes of officers and cadets 
have recently reported at Carlstrom Field 
for pilot training. The officer class is 
very small this time, and only about a 
dozen have reported to date, while some 
75 cadets have reported. About 25% of 
the cadets are from the enlisted personnel 
of the Air Service and 75% from civil life. 
This will probably be the last class to 
graduate from this station, due to the ex- 
pce moving of the school to. Kelly 

ield. 


Flying Cadets Commissioned in 
Reserve Corps 


Commissions have arrived at Mather 
Field, Mills, Calif., and orders have been 
issued covering the discharge of members 
of the first class of cadets. These men 
are being discharged to accept commis- 
sions in the Officers’ Reserve Corps. All 
express a desire to continue in the service 
as cadets or as officers, but no provision 
has been made to answer the desires of 
capable pilots whose enthusiasm for flying 
is so self evident. 

This class of cadets made the forest fire 
patrol possible through the season of 1921, 
the patrol covering the States of Oregon, 
Washington and California. The work 
they accomplished speaks for itself. 
These pilots have had approximately 250 
flying hours apiece in the air, and have 
developed into exceedingly efficient pilots. 


Commercial Aviation in Great Britain 
The British Air Ministry’s report for the six months ended Septem- 


ber 30, 1921, just received by the Department of Commerce from 
Consul Reed at London shows that fewer passengers and less tonnage 
were carried by air in the summer of 1921 than in the two preceding 
summers. From the standpoint of the number of passengers carried, 
the period from the inauguration of commercial flying on May 1, 1919, 
to September 30, 1919, was the most active, although most of these 
were local, flights. In the number of cross-channel passengers car- 
ried, the six months period just ended ranks first. 

The following table summarizes the performance of British com- 
mercial air services for the periods specified: 


; Total Cross-Channel Tons of 

Period Passengers Passengers Freight 
May-September, 1919 .............. USM in tee 20.2 
October, 1919-March, 1920 ......... ‘ OBB US a! \ale lees 25.8 
Apfil-September, 1920 oj. oc ect lu... 32,345 4,697 86.5 
October, 1920-March, 1921 .......... 10,103 2,023 38.0 
April-September; olO22 Vaya. be ace . 31,853 8,531 9.0 
BOA Vetere qsteisdt Cheteletetored 142,241 15,251 179.5 


During the summer of 1921, passenger traffic reached its height in 
August, when 9,609 persons were carried, of which 2,021 were cross- 
channel passengers, mainly residents of Great Britain and France. 

Subsidies amounting to £200,000 per year, now paid by the British 
Government to provide a regular air service between London and 
Paris will be continued for some months. A permanent scheme of 
subsidies is contemplated, however, and it is now proposed that the 
government shall pay to certain approved British firms operating a cfoss- 
channel air service with British machines and engines a subsidy of 
25 per cent of their gross earnings, and that the Air Ministry shall 
provide a portion of their air fleet on a hire purchase basis at less than 
cost price. Besides this, it is proposed to grant an additional £3 per 
passenger and 3d. per pound of freight for the year ending February 
28, 1923, and a contribution of 50 per cent of the cost of insurance, 
up to 10 per cent of their value, for machines provided by the Air 
Ministry. 

During the past year certain features of air navigation have been 
more or less standardized. All British machines operating on cross- 
channel routes are now fitted with wireless apparatus, and under the 
new Air Navigation order this will be made compulsory for all machines 
capable of carrying 10 or more passengers. The stations at Croydon 
and Pulham have been provided with wireless direction finding stations 
which work together and enable aircraft to ascertain their positions. 
Experiments are being made with various pyrotechnic devices and 
colored searchlights for directing aircraft to aerodromes in fogs or 
musts. 


Over the Alps 


Zanetti, the Italian pilot, is reported by the Paris correspondent of 
the London Daily Mail as having flown the Alps at an altitude of 
30,500 ft. Starting from near Lake Maggiore, Italy, he flew to Antibes, 
alighting there in a gale, close to the lighthouse. 


Fruit by Air for Covent Garden 


It is not improbable, according to the London Daily Telegraph that 
this year a serious effort will be made to enlist the services of the 
aeroplane for the conveyance of products to Covent Garden. For some 
time past, Continental growers have been attracted by this new and 
speedy method of transport. Last year, an early consignment of Dutch 
tomatoes reached London by an air route. On another occasion straw- 
berries were brought from France by aeroplane; and when an English 
tailway strike was threatened a Belgian grower suggested that he should 
send his fruit by aerial transport. the aerial service that is now 
receiving serious consideration is one that would make the aeroplane 
a link between an important growing center and Covent Garden. Plans 
have been discussed with the growers, and there is a keen desire to 
see experiments made this season. It is not, of course, proposed to 
drop consignments from the air onto the roof of the market; but a 
landing place not far: from Convent Garden has been suggested. The 
movement is in its initial stage, and developments are awaited with 
interest. 


Air Post to the Rescue Again 


Holland and Sweden are feeling the direct effects of the German 
railway strike, the mails from and through Germany having been com- 
pletely suspended. Holland at once remedied their part by carrying the 
mail by aeroplane. Sweden, in a like predicament, is endeavoring also 
to recommence the air-service for mail-carrying, as the British mails 
are carried via Germany. 


Honoring Aviation in France 


The importance attached to the progress of aviation in France may 
be in part judged by the Legion of Honor appointments just made. 
These include one “Cravate,’’ three ‘‘Rosettes,’’ and seventeen Crosses.. 
M. Clement Ader comes in for the Commander “Cravate,’” and the 
officers’ “rosettes,” fall to MM. Louis Blériot, Georges Bescancon 
(Secretary-General of the A.C. de F. and Editor of I’Aerophile); M. 
Delage of Nieuport-Delage; and M. Réné Hanriot. The seventeen 
Crosses include the Under-Secretary of State for Aeronautics, MM. 
Lemoine (of Peugeot’s); Henri Claudel, of carburetor fame; Dick 
Farman, brother of Henry and Maurice Farman; L. de Saint-Germain 
(Gnome and Rhone); and Francois-Marie Le Men, a prominent com- 
mercial aeroplane pilot. 


Non-Stop Flight Competition in Japan 


The fourth non-stop mail flight, open to civilian aviators, held under 
the auspices of the Imperial Aviation Society on November 3rd, was 
participated in by six entrants, only two of whom covering the pre- 
scribed distance of 362.5 miles from Kanazawa and Hiroshima. he 
planes used were either made in Japan or reconstructed from foreign 
planes. Neither of the two successful entrants covered the prescribed 
distance within the time limit of four hours, the time for the plane 
finishing first being 4 hours and 10 minutes, and for the second, 5 
hours and 33 minutes. 
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Aeroplane Markings in Japan 


The mark of recognition for the aeroplane is a sun in red, displayed 
at each end of the upper surface of the upper wing and of the under 
surface of the lower wing, as well as on each side of the body (or 
on each side of the frame if the machine is of the frame system). 
The name of the aeroplane is displayed above the number on the 
rudder, and the number is displayed in Arabic figures on each side 
of the rudder, or on each outer side (if there are two or more rud- 
ders) and on the under surface of the lower wing with its head 
to the front. 


Progress in Siam 


During his “round-the-world” journeying, Lord Northcliffe made a 
stay. at Bangkok, and on December 23rd_he visited the aerodrome at 
Don Muaung, where Sir Ross Smith alighted during his Australian 
flight in 1919. The London Times correspondent states that Lord 
Northcliffe was surprised to find the air station equal to most of those 
in Europe. Siam, he states, has 25 landing places and five aerodromes. 
At Don Muaung there are 115 planes, including school machines and a 
staff of 650 men. 


Lisbon-Paris Service 


The Companhia Portugueza de Navegacao Aeria, it is reported, in- 
tends to open a regular air service between Lisbon and Paris shortly, 
with intermediary landings at Castello-Branco, Valladolid and Bordeaux. 


,The Portugese Government has, it is stated, placed the main aerodromes 


and various intermediary landing grounds on Portugese territory at the 
disposal of the company gratis, and has promised that these grounds 
shall pass into the possession of the company in five years’ time. The 
working capital of the undertaking is stated to be two million escudos. 
The following lines are projected: Lisbon-Sines-Faro, Lisbon-Pan- 
pilhosa-Opporto, Lisbon-Portalegre-Madrid. 


The Polish Industry 
The Polish aeroplane industry, which dates back to 1912, was inter- 


rupted in its development by ihe war. Recently, however, an aeroplane 
plant established in Lublin has again produced a number of machines 
modeled on the lines of the Balille type developed in Italy. This type 
has been chosen because it is constructed almost entirely of wood—a 
prerequisite for Polish aeroplane production, since the metal industry 
there is not so well developed as in other countries. The machines 
built in Lublin are of the scout class, supposed to attain a speed of 
about 200 kilometers an hour, and rising to a height of 5,000 meters in 
17 minutes. The motor is of the S.P.A. type, 6-cylinder, 220 h.p. at 
1,600 revolutions, and consuming about 48 kilograms of fuel and 3 kilo- 
grams of oil in one hour. The rudder, which is operated by the foot, 
is also of wood and covered with fabric. 


Aviation Accidents Decrease in Germany 


In reviewing the progress of German aviation, statistics have been 
published by the German Airship Company, founded after the armistice, 
showing that during the last three years the number of aviation acci- 
dents in proportion to the number of miles covered were no greater 
than the number of railroad accidents. : 

The figures show that in 1921, 90 per cent and in some months even 
100 per cent of the scheduled flights were carried out without a hitch. 


Aviation in Holland 


Aviation in Holland comprises the Naval Air Service, the Milita: 
Air Service, the Civil Air Service and the Colonial Air Service, all 
under an Advisory Air Commission. The plan for an Air Ministry in 
Holland has definitely been given up, at least for the bea though 
it is doubtful if ever, in time of peace, Naval, Military and Civil Aviation 
will be united under an Air Ministry. The reason for the defeat of 
this plan is probably due to the divergent needs of these Air branches 
and the lack of any strong individual as Air Minister whom these 
branches could trust with their particular aspirations. 


A central purchasing office has been established, to which bids for 
all material are sent and which does the entire purchasing for all the 
Air Gervices. There is likewise one Research Institute, namely, Ryks 
Studiedienst voor Luchtvaart, which serves all the Air branches and 
which is paid for by subsidies which are carried on the annual appro- 
priations of the Departments of the Navy, Army and Colonies, and of 
the Waterstaat. 


The Director of the Air Service of the Army regulates and controls 
his own service without any interference or cooperation, other than that 
noted below, from any pe department. The Chiefs of thé various 
other Air Services do likewise; however, an Air Commission, consisting 
of the Commander and the Chief Engineer of the Navy Air Service, 
the Army Air Service, the Civil Air Service, the Colonial Air Service, 
and one representative from the Ryks Studiedienst meets once a month. 
This Commission has the authority to definitely decide upon matters 
of Air policy which are to be made subject to legislation and upon all 
matters touching the cooperation or assistance to be rendered by one 
branch to another in any case. At the same time the engineers of the 
various branches who are present bring up any technical matters of 
interest which they have discovered or which they desire to have dis- 
cussed by the Commission as a whole. This Commission has the right 


to summon before it any technical or other experts or advisors which 
it may desire. In the opinion of various Dutch Air men the above 
outline form of “‘Air Government” will function splendidly as long as 
there is one strong member on the Commission who is able to effectually 
direct its activities. The representative for Civil Aviation on the above 
Commission states that to date there is no outstanding man on the Air 
Commission and that the activities of this body are not particularly 
progressive. 
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CLUBS 


PACIFIC MODEL AERO CLUB 
240 11th Avenue, San Francisco, Cal. 
Portland Chapter: c/o J. Clark, 


Hotel Nortonia, Portland, Ore. 
PACIFIC N. W. MODEL AERO CLUB 
921 Ravenna Blvd., Seattle, Wash. 
INDIANA UNIV. AERO SCIENCE CLUB 
Bloomington, Indiana 
BROADWAY MODEL AERO CLUB 
931 North Broadway, Baltimore, Md. 


PASADENA ELEM. AERONAUTICS CLUB 
Pasadena High School, Pasadena, Cal. 


NEBRASKA MODEL AERO CLUB 
Lincoln, Nebraska 
BUFFALO AERO SCIENCE CLUB 
c/o C. Weyand, 48 Dodge St., Buffalo, N. Y. 
ILLINOIS MODEL AERO CLUB 
Room 130, Auditorium Hotel, Chicago, Ill. 
SCOUT MODEL AERO CLUB 


304 Chamber of Commerce Bldg., 
Indianapolis, Indiana 


MILWAUKEE MODEL AERO CLUB 
455 Murray Ave., Milwaukee, Wis. 


THE JUNIOR CLUB OF AERONAUTICS, 
KANSAS CITY, MO. 


CAPITOL MODEL AERO CLUB 
1726 M St., N. W., Washington, D. C. 


AERO CLUB OF LANE TECH. H. S. 
Sedgwick & Division Sts., Chicago, Ill. 


LITTLE ROCK MODEL AERO CLUB 
1813 W. 7th St., Little Rock, Ark. 


Specifications of the Clark Racing Type Model 


HE Racing Type Model, illustrated on the Elementary 

Aeronautics page of February 27th, built by Jack Clark of 

the Portland (Oregon) Model Aero Club, has the follow- 
ing dimfensions and specifications: 


SISTA M COMP LELE ooo tiere (cos ave iets ci blchee's SS plese esl behets 8 ounces 
EGER ee ce ah wate cicny'>.» « 'g sel aren 280 square inches 
MOTEL OMRL OAC -cacahcs vic. e.- tha seen Mee ieee nn 4.11 ounces per sq. ft. 
Ba AITIED LAT rai yee ch see aleps cra: Gheisp susie aeaens aa-aynie pa 40 inches 
(nal “Wek, eS Sa rin. sic ora Rac g E eDeoerc er ener 5 inches 
PRET MRICUOLGE | THANE okie os npn Va Pe cep eels od Soe as 20 inches 
negra nelle, elevator Plane: aac. - seen ic ssls bs oles 0 degree 
IDinedtalwANe le.sinain PIANC pais cise + acts Gee oe wishes are 5 degree 
Pacidence Ot ain plane.) 4. thncs sins dese oes oe aie 0 degree 
Incidence of elevator plane..................6- 4 to 5 degrees 
Memeo OF Mi0de) OVELAlL occas eas we ete wasn es +8 42.5 inches 


Wings are single surfaced, with waxed linen thread trailing 
edges which give the wing a minimum of resistance, and reduce 
the wing weight. 

Frame members of spruce, tapered from % inch square at the 
center to 5/32 inch square at the ends. The whole frame is 
finished in mahogany ‘“Varna-lac.” Bamboo cross braces and 
landing gear. 

Propellers are formed in accordance with bent wood practice, 
but the material used is red fibre 3/64 inch thick. They are 
10.5 inches in diameter and have an actual pitch of 10 inches. 
The hub is strengthened with tapered pine blocks, laced and 
glued to the fibre at either side. These blocks are grooved in 
the center, a bicycle-spoke shaft hooked around them and 
laced on firmly. : 

Motive power is supplied by 42 strands of 3/64 inch square 
elastic for each propeller, arranged in 41-inch lengths. The 
elastic used is from the shock-absorber rubber used on the 
landing gears of large aeroplanes. It is very strong and 
elastic. 

In the first trials held, this model performed very well, get- 
ting off the ground in twelve feet. On one flight of 500 feet, 
the model rose quickly and climbed to about 60 feet, turned, 
and flew with the wind, terminating its flight by clearing some 
high electric wires and landing on the roof of a two-story 
house. 

The weather in Portland has been such as to make model- 
flying difficult, so that the outdoor activities of the PM. AG 
Club members is necessarily delayed, but the first good weather 
will find an enthusiastic group of flyers eager to test the models 
planned during a very busy winter season. 


A “One-Man” Model Winding Rig Invented 


Mr. Hubert Burgess, of the Pacific Model Aero Club, San 
Francisco, has invented a clever rigging device designed to 
permit a model flyer to wind the elastic strands of twin pusher 
model aeroplanes without assistance. Ordinarily two persons 
are required to wind up the elastic—one to do the actual wind- 
ing, by means of a double acting gear winder, and the other 
to hold the model frame in position and keep the propellers 
from rotating during the winding process. ; 

The new winding rig consists of an adjustable arm which can 
be strapped to a post or tree and provided with hooks to hold 
the propellers. The arm projects straight out toward the person 
winding, is adjustable to any height and holds the model rigidly 


a 


Ws 


in the correct position to facilitate easy winding. By its use 
the model flyer is not handicapped by the lack of assistance in 
this respect, can save much time by its use and is assured that 
an inexperienced though willing or a careless assistant will not 
be the cause of damage to the model. He can preserve the ad- 
justment of the wings and alignment of the propellers with 
more precision, taking care of all the operations necessary to 
prepare the model for flight, a feature not to be underestimated, 
especially when the model flyer is by himself when it is de- 
sired to make flights. 


Huntington Issues Folder Describing Monoplane 


The first description of the Huntington motorcycle-engined 
monoplane published in AERIAL AGE more than a year ago drew 
sO many inquiries, even until this date, that the many requests 
for further details have kept the designer busy replying to all 
these enthusiasts. Mr. D. W. Huntington has prepared a care- 
fully arranged and interesting descriptive folder which gives, 
in addition to some of the information previously published, a 
more comprehensive idea of the efficiency of the monoplane 
design. The folder gives a detailed list of parts required for 
the ship, accompanied by prices of each. 

The broad guarantee extended to purchasers gives the buyer 
confidence that he will be dealt with fairly. Although it is 
what AERIAL AGE readers are entitled to in the way of protec- 
tion, the printed statement “We guarantee all materials and 
parts we handle to be fully adequate to the uses for which they 
are intended. Any parts not found as represented will be re- 
placed free of charge or money refunded as preferred” carries 
with it a knowledge that satisfaction will be assured. Requests 
for price list and descriptive folder should be directed to Mr. 
D. W. Huntington, Hempstead, Long Island, enclosing a stamp 
for quick response. 


Standardized Contests Urged Between Foreign and 
U. S. Model Clubs 


A recent communication from the “Norsk Aeromodel Klub” 
of Kristiania, Norway, suggests that Model Clubs in the United 
States get into touch with them on the matter of formulating 
international standards by which contests can be held and rec- 
ords compared upon an equal basis. Some steps on the subject 
have already been taken with god results. They have estab- 
lished what they term a “standard model,” the rubber elastic 
power unit of which must be equal to 85/100 of the wing span, 
and the weight of the rubber must not be more than 25 
grammes. 

Models are classed by the “N. A. K.” in three groups: 
Class A-——Stick Models; Class B—Body Models (Scale Mod- 
els) and Class C—Compressed Air Models. All models are 
required to have their landing gears secured. 

The Club experiments with gliders as well as with models, 
and being so close to Germany their information on this sport 
is apt to be extensive. There are two divisions in the Club 
membership, one for juniors, under 18 years of age, the other 
for seniors, above that age. Meetings are held the first Sat- 
urday of each month and experiments in the open are con- 
ducted every Sunday the weather permits. 

Those wishing to communicate with this Club should ad- 
dress: Harald Gulbrandsen, Bogstadvien 66, Kristiania, Nor- 
way. 


Aviation Questions | Have Tried to Answer 
By Lt. Hiram Sheridan 


(The following story is published through the courtesy of 
Lire) 
Pardon me, are you the chauffeur? My husband makes 
automobiles, and I want to know how many miles you get out 
of your tires. 


Ans.—Yes. 
Wouldn’t you get farther on a gallon if you ran at half 
speed ? 


Ans—You don’t say! 

I don’t see any drive gear from the motor to the wheels. 
What makes the wheels turn around when you are on the 
ground? 

Ans—Thy are made out of ouija boards. 

What is that fan thing up front? 

Ans—That is to keep the pilot cool when he is answering 
questions. 

Old Lady: There ought to be a law against flying up-side- 
down when you have girls aboard. 

Ans—Yes’m. So many of us_have gone blind. 

How do you back up? 

Ans.—By flapping my ears. 

Is that man. cranking that propeller? 

Ans—Yes, if he gets out of step. 

Did you make a good landing last time? 

Ans.—All landings are good when you can tell about them 
afterward. 

Pol can you be sure of stopping the contraption when you 
and: 

Ans —Land toward a large brick wall. 

How does the earth look when you tail-spin? 

Ans.—Ask any congressman, 

What is aviation good for? 

Ans.—It is a sure cure for matrimony if persisted in. 

What do you suppose animals think of your being up there? 

Ans.—The chickens think it is just fine, but the poor fish 
are jealous. 

Tell me, have clouds really got silver linings? 

Ans.—Yes, if youre eloping. 

What would you do if the wings came off in the air. 

Ans.—Try to sell out. 

Are there any laws governing aviation? 

Ans —Yes, one. The law of gravitation. 

Is a rainbow ever useful? 

Ans.—It’s great for shooting the chutes. 

If an aeroplane falls with you, what do you do? 

Ans—Sue for non-support. 

Do you get killed often in aviation? 

_ Ans—No, only once. 

What, in your opinion, is the greatest need of flying? 

Ans.—Roadhouses. 

If your motor stops up there, how do you get down? 

Ans.—Shave. 

Do you get dizzy doing those awful stunts? 

Ans—No, ma’am. I’m used to modern dancing. 

Do the wires sing when you are flying so fast? 

Ans.—Yes, they sing “Nearer, my God, to thee.” 

I read that a woman regained her faculty of speech during 
an altitude flight. What do you think of that. 

Ans —Think altitude flights ought to be prohibited. 

Does the lack of oxygen away up there inconvenience you? 

Ans.—No, I took some intensive training in cheek to cheek 
dancing. 

So you’re in the Air Service! What is your official capacity ? 

Ans.—Two quarts. 

‘Can your compass tell you where to go? 

Ans—No, we have majors for that. 

Do you wear goggles all the time? 

Ans—No, only when attending socials— to keep the lady- 
dust out of my eyes. 

Do you have to begin at the bottom and work up, when in 
the aviation? 

Ans.—You do—unless you’re a parachute jumper. 

Does your face get wind burned? 

Ans.—I don’t attend teas. 

Do the birds ever annoy you? 

Ans—Well, when I forget to shave, they sometimes hang 


Isn’t that dangerous? 
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around like they were waiting to nest. 

Why did you give up mining for aviation? 

Ans—My essential egotism. I’d rather fall on the earth 
than have it fall on me. 


Wife (showing furs, a present from husband)—‘“Fancy 
such lovely furs coming from a little skunk!” ; 
—Passing Show (London). 


I Ask You 


She Lroke a date with me 
One night 

And later she explained 
She had spent the night with 
Friend Isabelle. 

Now what could I do 
For I had spent 

That whole same evening 
With 

Isabelle 

Myself? 


—Jack-o-Lantern. 


Rubbing It In 
Citizen—“Judge, I’m too sick to do jury duty; I’ve got a 
bad case of the itch.” 
Judge—“Excuse accepted; clerk, just scratch that man out.” 


—Widow. 


Watch—“Why does that man always refer to you as his 
baby girl?” 
Fob—“Oh, I don’t know, I suppose it’s because I keep him 
up so late of nights.” 
—Frivol. 


An Epitaph 
Here lies my wife, 
Here let her lie, 
Now she’s at rest; 
So am I. 
—Lehigh Burr. 


Sporting Goods 
Dark Skin—“‘Ah wants fo’ to buy a razah.” 


Obliging Clerk—“For shaving or social purposes?” 
—Orange Owl. 


The Aeroplane Wins 


Most prophesying is mere guess work, built on shifting sands, 
And I never like to do it, but I’ll take a chance. 

Now all this scrapping, scrapping, of powerful battlefl: ets, 
That has all been agreed upon, at the Washington meets, 
Has come because wise men have seen the writing in the sky 
Concerns these here onory things, you know these things that 
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Can nat the most powerful battleship, with just one square 
shot, 

And a few over a large City, can make of it a blot. 

abe ae spread the plague, disease and death upon a whole 
and, 

By dropping terrific bombs and gas, germs and fire brands. 

Here the writing on the wall comes in, now they have said, 

Stop work on forts and battleships, and work on planes instead. 

We do not care how many you built, we’ll not interfere, 

Now these here statements*from the meets, make the whole 
thing clear. 

The next war that comes along will be fought in the air, 

By powerful battle air fleets, who’ll be everywhere. 

I regret to say that wars will come, and still they will come, 

Until there’s a U. S. of the world, ringing with freedom. 

But these coming wars will be the last, because of Aeroplanes, 

They'll be too fierce for the fiercest men, and then the brains, | 

Will stop all war because of Planes, and then their future be- 
gins, 

To carry passengers and freight, the AEROPLANE wins. 

H. Theo. Haller. 
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Announcing 1922 Price List 


NEW PRODUCTION 
ORIOLE: , LIST PRICE 
With? OX5, Motor \:) eee teaese..) -“reln cial eee $3000.00 F.O.B. Buffalo, New York 
With K-6 Motor (1919) @; ....0:..05 «samen s 4400.00 F.O.B. Buffalo, New York 
With C-6 Motor (1920) and large surfaces. . 4800.00 F.O.B. Buffalo, New York 
SEAGULL: 
1919 K-6 Motor, dual stick control ......... 5200.00 F.O.B. Garden City, L. I. 
1920 C-6 Motor, dual dep control and balanced 
ailerons i 4it a... <0 lo Wiens bv i< 0 sae tee 5600.00 F.O.B. Garden City, L. I. 
STANDARD: 
With: C-6tor'K-6 Motoret. | ic ce7) eee 3600.00 F.O.B. Garden City, L. I. 
MOTORS: 
GC-6or -KeG? C150 JF ayes ceri) sce cc 3000.00 F.O.B. Buffalo, New York 
GOVERNMENT TRAINING PLANES 
JN’s: 
JN4D with new OX5 Motor .............. $2400.00 F.O.B. Dallas, Texas 
JN4A, B, C & D used, with overhauled OX5 
Motor? soiiye 0 Se a oat $1200.00 to 2200.00 F.O.B. Dallas, Texas 
STANDARDS: 
With new OX5: Motmkie es. 06 . ok kee 2000.00 F.O.B. Houston, Texas 
With overhauled OX5 Motor.............. 1700.00 F.O.B. Havston, Texas 
Without motor, rebuilt forOX5 ...........- 1100.00 F.O.B. Houston, Texas 
Without motor, rebuilt for K-6 or C-6 ........ 1600.00 F.O.B. Garden City, L. I. 
Without motor, as received from Government.. 800.00 F.O.B. Houston, Texas 
MOTORS: 
OXS New 4s2is, 5, | eae externa ere 800.00 F.O.B. Various concentration fields 
OX5 Overhauled een ce siatee eee 600.00 F.O.B. Various concentration fields 
OX5 As received from Government........ 500.00 F.O.B. Various concentration fields 


NOTE: Where delivery is made from other than F.O.B. points, accrued transportation charges must 
be added. 


WRITE FOR DETAILS IF INTERESTED IN BECOMING A DISTRIBUTOR OR 
DEALER, STATING TERRITORY DESIRED. 


CURTISS AEROPLANE AND MOTOR CORPORATION 


GARDEN CITY LONG ISLAND, N. Y. 
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An Appeal to the American People to Save Aeronautics 


As a nation-wide organization representing all elements in 
aviation, the Aeronautical Chamber of Commerce of America 
regards it as a responsibility and duty to call to the attention 
of the country the following facts: 

The Army Air Service, Naval Aviation, and the National 
Advisory Committee for Aeronautics—necessary factors in 
our national defense—are in danger through public ignorance 
or apathy. 

Since the conclusion of the World War, appropriations for 
the Aerial Arm have steadily diminished. 


1920-1921 1921-1922 1922-1923 

(proposed) 

BAUATIY SO Nia\'c oes ie Ais'ehs s $33,000,000 $19,200,000 $15,210,770 
AVY Van eS ancs ess $20,000,000 $13,413,431 $17,043,310 


In the summer of 1921, aircraft decisively demonstrated 
their right to recognition as a potent and economical arm— 
particularly in Coast Defense—by destroying, one hundred 
miles at sea, examples of the most modern construction in 
surface fighting ships. ‘The crash of the 2,000-pound bomb 
which sank the dreadnaught Ostfriesland was, as the Chief of 
Ordnance declared, “A shot heard round the world!” 

At the recent Conference on the Limitation of Armaments 
naval reductions were agreed upon, which, it is estimated, 
mean a saving of $5,000,000,000 in taxes to the citizens of the 
United States, and of many billions more to those of Great 
Britain, France, Italy and Japan. At the same time, the Con- 
ference refused to limit the Aerial Arm, but, to the contrary, 
adopted recommendations looking toward its development. 

In all the countries participating (except the United States ) 
and also in Germany, which did not participate, the policy 
of encouraging aviation has been adopted. In the last fiscal 
year, Great Britain appropriated approximately $95,000,000 
for its Air Service. France appropriated approximately 
about $87,000,000. Italy about $7,000,000. And Japan, while 
figures are not forthcoming, is reported to have an industrial 
air establishment which rivals, if it does not surpass, the 
shrunken aeronautical resources of the United States. 

Following the scrapping of a part of our Navy, an effort 
was made to balance this loss by converting two of the battle 
cruisers under construction into aircraft carriers (H.R. 
10,647). Although we have no aircraft carriers, this bill 
has not yet received consideration. 

The National Advisory Committee for Aeronautics, one of 
the powerful instruments in co-ordinating our efforts in the 
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World War, and since then the only official body in existence 
striving consistently and solely for the development of scien- 
tific, commercial and military aeronautics, is in immediate 
danger of dispersion, as the Senate has voted down the two 
hundred thousand dollars or so asked for the new fiscal year. 
And this at a time when Great Britain, observing our ex- 
periences, is creating a similar Advisory Committee. 

The amounts proposed for our Air Service in 1922-23 
(Army $15,210,770; Navy, $17,043,310) are now before the 
Appropriations Committee and it is reported that they are 
to be cut. The suggestion comes from the belief that, if the 
Army is to be reduced, all branches must be reduced in equal 
proportion. But this can not be wisely applied to Aviation, 
which is the one instrumentality that has not been completely 
developed. It is the Arm which, even in its present state, 
revolutionized our Coast Defense and contributed directly 
toward saving vast sums in military and naval expenditures, 
and which in case of future war, will be our first and fore- 
most protection from the enemy. 

These are the facts: We can not safely dispense with most 
of our Navy, practically all of our Army and then destroy 
the very instrument which made these economies possible. 
Wisdom and national policy demand an Air Service in the 
Army and Navy, through the approval of the extremely 
modest amounts requested in the Army and Navy Appropria- 
tion bills, the construction of aircraft carriers, as provided 
for in H.R. 10,647, and retention of the National Advisory 
Committee for Aeronautics. 


Commercial Aeronautics in Europe 


ERIAL AGE is fortunate in being able to present to its 
readers the comprehensive series of articles, which 
start in this issue, on “Commercial Aviation Develop- 

ments in Europe,’ written by William Knight, M.E. Mr. 
Knight is probably the best informed writer on European 
aeronautic affairs now in America, and his excellent sources 
of information in Europe enable him to secure the most 
authoritative information available. 

ArriaL AcE believes that the present is an excellent time 
to give the real facts concerning developments in Europe, so 
that the American industry may benefit from the stimulus the 
facts present. 

Activities in France, England, Belgium, Italy, Germany, 
Rumania, Switzerland, Spain, Norway and Holland will be 
dealt with. 


THE NEWS OF THE WEEK 


120 Miles by Air to Hospital 

Norfolk, Va—Bringing a man ill with 
pneumonia 120 miles in an ambulance aero- 
plane in the teeth of a fifty-mile easterly 
gale at night is the feat performed by a 
navy crew and Dr: J. D. Benjamin, U.S. N. 
The sick man was V. E. Squires, a life 
saver attached to the Poyners Hiil Coast 
Guard station, an isolated spot on the 
North Carolina coast. 

Squires, who had been ill for several 
days without medical attention because no 
doctor was near, was at the point of death 
when a radio message was sent out for 
assistance. Admiral Rodman, commanding 
the 5th Naval District, ordered a navy am- 
bulance plane and a doctor to go to his 
assistance. The plane was piloted by Boat- 
swain Claude Tucker. 

The trip to Poyners Hill was made in 
sixty-eight minutes and the trip back to 
Norfolk with the patient was made in 
seventy-four minutes. Squires was un- 
conscious, with a high fever, when the 
aeroplane arrived at its destination. He 
was placed in a bed immediately and given 
medical attention by Dr. Benjamin. The 
plane was equipped with medical supplies. 

During the flight back to Norfolk Dr. 
Benjamin continued treating the sick man. 
His fever was one degree lower when they 
reached here. The plane landed Squires 
almost at the door of the Public Health 
Hospital at the naval base. 


The “Petrel’’ Carrying Passengers From 
Frozen St. Lawrence River 


Flying one of the stock, “Petrel,” three- 
seaters, George B. Post, of Huff, Daland 
Company made use of a novel landing 
field when he carried passengers from the 
surface of the frozen St. Lawrence River 
in front of the Company’s plant recently. 
Snow drifts from eight to twelve inches 
deep were encountered, greatly handi- 
capping the take-off and landings, but the 
flying was accomplished without serious 
difficulty. 

During tests which were witnessed by 
Company officials and Mr. G. A. Giroux, 
the resident Naval representative at the 
Plant, and carrying the full military load 
with two passengers and four hours fuel, 
the machine made the remarkable climb. of 
7,000 feet in twenty-two minutes with an 
initial climb rate of 510 feet per minute, 
while later in the afternoon it put over 
a measured mile laid out upon the ice, and 
in a series of eight runs with and against 
a four mile wind, showed an average 


speed of 88 miles per hour with a maxi- 


mum of 93 miles per hour in the first two 
trials. So far as is known the climb and 
high speed established are greatly in excess 
of anything ever before approached with 
the OX-5 motor. 


The Catron-Fisk Airline 


Catron and Fisk, of Los Angeles, have 
established an air line between Los Angeles 
and Bakersfield. Six passenger triplanes 
are used on a daily schedule, leaving Los 
Angeles at 9.30 a. m,. arriving at Bakers- 
field at 11 a. m. and leaving Bakersfield 
at 3 p. m. and arriving in Los Angeles at 
420 p.m. The fare is $12.50 one way 
and $20.00 round trip, and the line is 
already successful in operation. 

The view is unsurpassed on this trip 
as the plane flies over the Ridge above 
Saugus. 
a mantle of snow which adds to the beauty 
of the trip. The time by rail to Bakers- 
field is seven hours and by Motor Transit 
five hours—therefore the saving in time 
is a great item, and the difference in fare 
is not great, the ground rate being about 
$6.90 one way and $13.50 round trip. 


Stinson Buys Junker Planes 


Eddie Stinson has bought four Junker 
planes from the government and intends 
to operate them in commercial service 
between two points of enough distance to 
make them of commercial value. These 
machines are to be overhauled by Ameri- 
can workmen using all American material. 


Early Aerial Mail Suggestion 


Postmaster General Hubert Work 
thinks it is time, after 100 years, to pub- 
licly acknowledge the friendly advice of 
the editor of the Freeman’s Journal (now 
called the Norristown, Pennsylvania, 
Herald) of March 1, 1822, given to the 
then Postmaster General, Return J. Meigs, 
Jr. The early editor, who in the usual 
fashion designated himself as “we,” wrote 
in the Freeman’s Journal as follows :— 

“We would adyise the Postmaster 

General to avail himself of the novel 
and very ingenious flying machine, in- 
vented by James Bennett, of Philadel- 
phia, by which we conceive, the mails 
would be transported with much more 
celerity and their arrival at the places 
of destination be much more certain 
than is the case at present.” 

In appreciation of what the Air Mail 
Service has done and in approval of its 
development, Postmaster General Work 
said: “If that was true then, it is true 


The Huff-Daland “Petrel” carrying passengers on the frozen St. Lawrence. George B. Post, pilot. 
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The Ridge is now covered with % 


today, and I wish I might be able to 
advise this old editor that we are today 
using the “flying machine” with splendid 
results in ‘transporting the mails with 
safety and celerity.” 

‘rhe records of 1833 in the Post Office 
Department show that a “wonderful feat” 
was performed in carrying the mail and 
news dispatches, by relays of horses every 
five miles, between Washington and New 
York, in 15 hours. It created the greatest 
enthusiasm along the way as the rider ap-. 
peared in a cloud of dust and leaped to 
the saddle of another horse. The records 
of the Post Office Department also refer 
to the unfortunate death of one of the 
riders on this trip who was thrown from 
his horse. Thus, in the development of ” 
speed in carrying mails, human life was 
sacrificed, even in the use of horses. Last 
year 1,000,000 miles were flown in carry- 
ing the mails by air, with but one loss of 
life and that occurred on a plane not carry- 
ing mail. 


Do Not Stunt DH4B’s ~ _ 


The office of the Chief of Air Service 
notifies the following: 

1. The attention of all concerned is in- 
vited to the fact that the DH4B aeroplane 
is not designed to stand the strains in- 
volved in the performance of loops, Im- 
melmann turns, spins or rolls.) The DH4B 
should not be “rolled” under any circum- 
stances, nor should a dive at a speed in ex- 
cess of 150 m.p.h. be made. 

2. Strengthening or making changes in 
DH4B aeroplanes with a view of their use 
in acrobatic flying will be done only on 
the approval of the Chief of Air Service 
and in accordance with instructions -pre- 
pared by the Engineering Division, Mc- 
Cook Field. 


COMING AERONAUTICAL 
EVENTS 


AMERICAN 
Apr. 30.—Spring Show and Open- 


ing Meet, Curtiss Field, 
Mineola, L. I. 


May —National Balloon Race. 

Sept. 4.—Detroit Aerial Water 

(about) Derby, Detroit. (Curtiss 

‘ Marine Flying Trophy 
Competition. ) 

Sept. 15—Detroit Aerial Derby, 


(about) Detroit. (Pulitzer Trophy 


Race.) 

Sept. 30.—First Annual Interservice 
Championship Meet. (In 
preparation. ) 


FOREIGN 


Aug. 1—Coupe Jacques Schneider. 
(about) (Seaplane speed _ race.) 
Italy, probably Venice. 

Aug. 6—Gordon Bennett Balloon 
Race, Geneva, Switzer- 
land. 

1.—Coupe Henri Deutsch de 
la Meurthe. (Aeroplane 
speed race.) France. 
American elimination 
trials, if required, to be 
held about Aug. 15, at 
Mitchel Field, L. I. 
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General Air Service Incorporators 


In our March 6 issue we published an 
article by Clifford A. Tinker discussing 
the plans and personnel of the American 
Investigation Corporation “and General 
Air Service. We have since secured a 
more complete list of the incorporators, 
which is as follows: 

Allderdice, Taylor, Vice President, Na- 
tional Tube Company, Pittsburgh. 

Bai Lihme, C., President, Mattheissen & 
Hegeler Zinc Company, Chicago. 


Benet, L. V., President, Hotchkiss 
Company, Paris, New York. 
Bertron, S. R., President, Bertron, 


Griscom & Company, New York. : 
Black, John D., Attorney, Chicago. 
Boeing, W. E., President, Boeing Air- 

plane Company, Seattle. 

Bolton, Chester C., Capitalist, 
land. 

Brooks, Charles F., Lawyer, Cleveland. 

Chandler, C. DeF., U Army, (re- 
tired), Washington. 

Clark, Edward H., President, Home- 
stake Mining Company, New York. 

Crowell, Benedict, President, Crowell 
ms Little Construction Company, Cleve- 
and. 

Culver, C. C., Lieutenant Colonel, U. 
S. Army, Washington. 

Davis, Arthur V., President, Aluminum 
Company of America, Pittsburgh. 

Dunham, L. I., Capitalist, New York. 

Fahnestock, Snowden A., _ Bertron, 
Griscom & Company, New York. 

Field, Marshall, Capitalist, Chicago. 

Goodrich, David, Goodrich, Lockhart 
Company, New York. 

Hanna, L. C., Jr., Capitalist, Pittsburgh. 

Hardesty, Fred S., Consulting Engineer, 
Washington. 

Herr, E. M., President Westinghouse 
Electric and Manufacturing Company, 
Pittsburgh. 

Hilliard, W. H., Capitalist, Pittsburgh. 

Homer, Francis T., Bertron, Griscom 
& Company, New York. 

Johnson, Crawford, Capitalist, Director 
First National Bank, Birmingham, Ala. 

Joyce, W. B., President, National Surety 
Company, New York. 

Kenley, W. L., General, Marland Oil 
Company, Oklahoma. 

- Kirby, John H., Capitalist, Houston. 
Lockhart, James H., Capitalist, Pitts- 

burgh. 

Lovejoy, J. R., Vice President, General 
Electric Company. New York. 

McCune. John R., President, Union Na- 
tional Bank Pittsburgh. 

McDonald, John R., 
National Bank, Erie. 

McEldowney, H. C., Chairman, Union 
Trust Company, Pittsburgh. 


Cleve- 


President, First 


McRoberts, Samuel, Capitalist, New 
York. 
Marland, E. W., President, Marland 


Oil Company, Oklahoma. 

Mellon, R:. B., President, Mellon Na- 
tional Bank Pittsburgh. 

Mellon, . L., President; Gulf - Oil 
Company, Pittsburgh. 

Mudge, E. W., Steel Operator, Pitts- 
burgh, 

Penton, John, President. Penton Pub- 
lishing Company, Cleveland. 


B. 


Pratt, Theodore, Standard Oil Com- 
pany, New York. 

Remington, Franklin, President, Foun- 
tain Corporation, New York. 

Richardson, William E., Lawyer, Wash- 
ington. 

Roosevelt, Franklin D., Vice President, 
Fidelity & Deposit Company, New York. 

Schildhauer, Edward, Consulting En- 
gineer, Washington. 

Shaw, Wilson A., President, Bank of 
Pittsburgh, Pittsburgh. 

Squire, Andrew, Lawyer, Cleveland. 

Stevenson, Lewis G., Farmer, Bloom- 


ington, Ill. 
Thaw, Benj., Capitalist, Pittsburgh. 
Wilson, Thornton, R. Wilson & 


Company (bankers), New York. 

Winston, Hamden, Real Estate, 
cago. 

Wrigley, Philip N., Vice President, Wm. 
Wrigley Company, Chicago. 

Young, Owen D., Vice President, Gen- 
eral Electric Company, New York. 


Chi- 


Browne Heads Curtiss Commercial Sales 


The Curtiss Aeroplane and Motor Cor- 
poration announce that they have acquired 
the services of George W. Browne as the 
head of their commercial sales department. 
Mr. Browne will be assisted in this work 
by F. W. Whitney. 


Opens Sales Office in Middle West 


Huff Daland & Co. announce the open- 
ing of a sales office and flying field for 
demonstration purposes in Kansas City, 
Mo. The business will be handled by the 
Huff Daland Aero Corp, sole distributors 
of aircraft for the manufacturing com- 
pany. Archibald B. Johnston, sales mana- 
ger, and George B. Post, vice-president, 
will control the western territory and off- 
ces have been opened at 1018 Commerce 
Building, Kansas City, Mo., with a flying 
field in connection with the Flying Club 
of Kansas City nearby. 

One of the new “Petrel” three seated 
commercial machines, described in detail 
in the February 6th issue of AERIAL AGE, 
has already been shipped to the Western 
field for demonstration purposes. 


Airco Ignition Gauge 

The Airco Ignition Gauge, placed on 
the market by the Edward A. Cassidy 
Company, Inc.. 25 West Forty-third street, 
New York City, has attracted the enthu- 
siastic support of the local aeronautical 
interests. The gauge is a compact vest- 
pocket instrument which enables flyers in- 
stantly to detect faulty spark plugs and 
locate short circuits; also leaks of cur- 
rent in the wiring between the plugs and 
the coil and magneto. The test. itself is 
the functioning of an electrical flash in 
the gauge. The color of the flash de- 
termines the condition of the plug or wire. 


An Interesting Pamphlet 

ArrtAL AGE is in receipt of an interest- 
ing pamphlet entitled, “Aviation: Its De- 
velopment, and its Relation to the National 
Defense,” being a paper read before The 
Contemporary Club, Davenport, Iowa, by 
Ralph W. Cram, Editor of The Democrat, 
that city. 
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Aviation School Circular 


The Ralph C. Diggins School of Aero- 
nautics have just issued a new circular 
concerning their School of Flight which 
should be in the hands of everyone con- 
templating a flying course this summer. 
The Diggins School has made a remark- 
able record in the training of pilots, and 
the plans for the coming season would in- 
dicate that they are out to better their 
record. 


Personal Par 


B. Hyde Pearson recently left New 
York for Mexico City, where he has gone 
in connection with the setting up of Avros 
for the Mexican concern. His friends can 
communicate with him in care of the 
American Consul, Mexico City, Mexico. 


Why Experts? 


In the development of a young industry 
like aviation, the use of the term “experts” 
invariably becomes misallied and wmis- 
applied. “It is a broad, general term,” 
says Leslie B. Coombs, Chief Engineer of 
the Central Aeroplane Works, “which may 
be claimed by many men in the industry, 
yet who do not desire the title. Others 
appropriate it and use it who have little 
theoretical knowledge and some practical 
experience, or vice versa.” 

Mr. Combs recently compiled from all 
available sources and his own experience, 
data which he has grouped under subject 
headings, showing the many branches for 
specialization, and the composite represent- 
ing the ideal of the ‘““Aeroplane Expert.” 

This interesting information has been 
printed for its actual value to members of 
the organization and as a matter of general 
information in the form of a booklet 
titled “Your Chance to Become an Aero- 
plane Expert.” Several thousand copies 
have already been distributed without 
charge and a second issue is now on the 
press. ‘ 


Simplified Theory of the Magneto 


This paper (Report No. 123 N. A. C. 
A.) contains part of the results of ignition 
investigations being made for the National 
Advisory Committee for Aeronautics at 
the Bureau of Standards, and describes a 
type of circuit which has been found use- 
ful for representing the action of the 
high-tension magneto. While this equiv- 
alent circuit is relatively simple, and con- 
sequently can be used as a basis for de- 
riving definite mathematical formulas for 
induced voltages and similar quantities, it 
has been found experimentally to corres- 
pond quite closely in its performance with 
the highly complicated electrical circuits 
of an actual magneto. In the paper 
formulas are given for the voltage induced 
in the secondary under various conditions 
of operation, and a number of numerical 
examples are worked out showing the ap- 
plication of the equations to a variety of 
practical problems. 

A copy of Report No. 123 may be ob- 
tained upon request from the National 
Advisory Committee for Aeronautics, 
Washington, D. C. 
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COMMERCIAL AVIATION DEVELOPMENTS IN EUROPE 


By W. KNIGHT, M. E. 


OMMERCIAL Aviation in Europe, since 1919 has been 
largely patronized by American tourists travelling abroad, 
who have been very much impressed with the regularity 

and the convenience of this new transportation service. It 
seems that a surprisingly, large percentage of passengers on 
board the European Aerial Express were Americans. 

_ Americans in the United States have also flown a good deal, 
in fact, according to estimates based on reports received from 
operators of aircraft all over the country, 225,000 passengers 
have been carried during the year 1921, and about 6,000,000 
miles have been flown during the same period by both com- 
mercial and privately owned aeroplanes. 

The Air Mail Service in the United States, stands up to 
date as the best organized, the biggest and the most efficient 
accomplishment of commercial aviation in the world. In fact, 
during the first nine months of 1921, 1,332,000 miles were 
flown with mail and 6,350 flights were completed. These 
figures representing 95% of the flights attempted in the same 
period of time. 

It is out of the question that the people at large in this 
country are more familiar with flying and its potential pos- 
sibilities, than the people of any other country of Europe, and 
the establishment and development of a regular aerial service 
linking together the most important centers of the United 
States must necessarily find a more ready acceptance on the 
part of the American public, than it was the case with the 
European public during the last two years. 

In Europe, a regular inter-city and international air service 
has already been in operation during almost 24% years and 
it has kept increasing in volume and importance at a very 
gratifying rate, during this period of time and especially the 
last year. 

By starting to organize commercial aviation on a large scale 
in this country, more than two years after Europe did, we 
have the advantage of being able to capitalize the experience 
gained by European Aerial Operating Companies and the 
progress made in aircraft design and aircraft equipment dur- 
ing the last two years. Furthermore, we are in a position 
today to visualize right at the beginning of our organization 
that aerial navigation is going to be in the near future a tre- 
mendously important factor in the development of international 
trade and we can keep this in mind while working out our 
plans for the immediate future. 

If we shall be able from now on to establish and to main- 
tain a cordial exchange of information and data between 
commercial aviation interests in this country and in Europe, 
in a true spirit of a mutual helpfulness, a good many errors 
and a great deal of dispersion of energies might be avoided 
in the future, and the foundation can be gradually established 
for a more intimate contact on a business basis between com- 
mercial aviation interests in this country and the rest of the 
world. 

The following is a brief résumé of recent developments 
of civil aviation in Europe. 

FRANCE 
Government Organization of Aerial Services 

The organization of civil aviation in France, was started 
in about September 1918. From September 1918 to June 
1919, not much was done outside of the organization of postal 
services by the Governmental administration of the French 
Post Office Department. The lines Antibes-Ajaccio, Paris- 
Saint Nazaire, Nice-Avignon, Paris-Lille, Paris-Bruxelles, 
were operated with aeroplanes supplied by the Navy and the 
War Department and also the lines Paris-Bordeaux, Paris- 
Maubeuge-Valenciennes, Nancy-Briey-Longwy, Paris-Londres, 
were operated with aeroplanes supplied by the Bureau of Civil 
Aviation of the War Department. The lines, Paris-Strasbourg 
and Paris-Mulhouse’ were operated by the command of the 
French army. The operation of these various lines by the 
government directly proved the necessity of creating a cen- 
tral orgen of coordination of aeronautical services. So it was 
that in June 1919, the “organ of coordination of aeronautics 
and aerial transports” was created, and the various services 
operated up to that time by the War, Navy and Post Office 
Department were put under the control of this newly created 
central governmental organization. y 

In January 1920, an “under secretariate of state for aero- 
nautics” was created grouping under its supervision the three 
services which were previously under the organ of coordina- 
tion of aeronautics end aerial transports, namely: the technical 
service, the aircraft manufacturing service and the service 
of aerial navigation. From that time on, the organization of 


. flying fields and aerodromes, in a systematic way all over the 


country were started, and an extensive wireless and meteorolog- 
ical service has been developed during the last two years. ‘ 

The aero-port of Bourget (Paris) which is the most im- 
portant aero-port in France is connected by wireless directly 
with Londres-Croydon, Lympne-Bruxelles, Amsterdam, Saint 
Inglevert, Strasbourg, Nancy, Maubeuge, Valenciennes, Rom- 
illy-sur-Seine, Dijon, Lyon, Le Havre and by relay with Bor- 
deaux, Toulouse, Marseilles, Montelimar, Perpignan, Nimes, 
Bayonne, Antibes and Ajaccio. 

The meteorological organization in France is divided into 
six zones, (Paris, Metz, Tours, Lyon, Bordeaux, Marseilles) 
which collect the meteorological data as affecting aerial navi- 
gation in France and communicate them to the Bourget aero- 
port, which also receives information of atmospherical con- 
ditions abroad through the central National Meteorological 
Bureau. 

Night flying is facilitated by an extensive installation of 
search-lights, in the various centers all over France. The 
Paris-Londres route already has a complete line of lights with 
a range of some twenty miles each. In order to assist the 
pilots, however, it has been recently decided to build two 
search-lights with a range of over 100 miles. One of these 
will be erected on a tower on Mount Afric, near Dijon and 
the other at Mont Valerien just outside of Paris. It is antici- 
pated that a whole system of lighthouses throughout France 
shall be completed in the near future, including specially 
colored lights on the aerodromes. A pilot will carry printed 
instructions similar to navigation rules at sea; the various 
lights indicating what ground is below. 

Of all European nations, France is the one that is actually 
showing the most lively interest in the organization of aero- 
nautics. The men at the head of the French Air Service are 
evidently imbued with the greatest confidence in the future of 
civil aviation and therefore, with a desire to create a strong 
organization. 

The policy of the undersecretariate for aeronautics is as 
follows: 

To create a national network of aerodromes, to organize a 
meteorological and wireless service, to commence the construc- 
tion of rigid airships and to afford pecuniary encouragement 
to aerial navigation companies and to aircraft manufacturers. 

The budget for the undersecretariate of French aeronautics 
amounted to 128,794,930 francs in 1921 and an increase of 56 
millions over these figures was asked for in the course of the 
year. Actually, almost 500,000,000 francs were spent for aero- 
nautics in France during 1921. 

The aeronautical program for the year 1921 included the 
creation of an aero-port at Orly and the construction of two 
rigid dirigibles, the sum of 16,000,000 francs having been re- 
quested to cover these expenses. The work at Orly was 
started in 1920 and the two rigid dirigibles are to be completed 
by 1922. Work for establishing a number of hydroplane bases 
in the basin of the Mediterranean at Antibes, Marseilles, Per- 
pignan and Tunis-Bone-Algiers-Oran-Azemour-Agadir has 
already been started, clearly pointing to further expansion of 
aerial lines in the Mediterranean and in the North African 
French colonies. It is stated that the aero-port of Constan- 
tinople established by the French Military Mission will be at- 
tached to the French undersecretariate of aeronautics and will 
function under the same conditions as a French aero-port. 

The technical section of aviation is completing its installa- 
tion at Villacoublay and Issy-les-Mouluneaux and the sum of 
48 millions was requested by the undersecretariate of aero- 
nautics for completing the studies and experiments undertaken 
by the technical section of aviation and for subsidizing air- 
craft and aerial engine manufacturers and also for running 
the plant established at Metz for producing the hydrogen re- 
quired for balloons and dirigibles. 


Commercial Operation of Aerial Services 


The exploitation of regular commercial aerial lines in 
France was not really started before 1919. In 1919, four 
aerial companies started a regular service for passengers, mail 
and parcels, between Paris, Lille, Bruxelles, Paris-Londres, 
Toulouse-Rabat, and other lines such as Paris-Cobourg, Paris- 
Deauville, and Bayonne-Saint Sebastian were operated only 
during a few months of the year. 

The aeroplanes used for these services were all aeroplanes 
obtained from the army and therefore not designed for com- 
mercial purposes, being as they were simply changed over 
from war service to commercial service in a more or less in- 
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efficient manner. This coupled with the fact that the public in 
France had not much confidence in this new means of trans- 
portation, made it a necessity for the government to subsidize 
the operating companies, which could not otherwise have sur- 
vived the financial failure of these lines. 

At the present time, after two years of operation, the aerial 
transport companies in France are yet very far from being in 
good financial shape. The aeroplanes used at present, are 
with a few exceptions a modification of the war aeroplane, such 
as the Breguet limousine, the Goliath F60, the Salmson lim- 
ousine, the Potez 9 limousine and the new types designed on 
> same principles of the war types, such as the Berline-Spad- 
Jo. 

From table No. 1, we can see that the trend of evolution of 
the design of aeroplanes, since 1919, has been to increase the 
useful load available, which is, of course, the logical step in 


the right direction for commercial aviation purposes. The 
average value of the ratio: useful load divided by total load 
of commercial aeroplanes being in service in 1921, is on the 
average of about .30. 


While in 1919, four companies were operating regular aerial 
services, the number of these companies increased to ten in 
1920 and in 1921 eight were in existence, two having been dis- 
banded. The lines in operation at the end of 1921, doing 
regular service are Paris-Bruxelles, (which was extended to 
Amsterdam during 1921); Paris-Londres, Toulouse-Rabat 
(which was extended to Casablanca in 1921) ; Bayonne-Bilbao, 
Paris-Geneva, Paris-Strasbourg-Prague, which in 1921 was 
extended to Warsaw; Bordeaux-Toulouse-Montpelier, Nimes- 
Nice, St. Laurent-Cheyenne, Paris-Hayre, Antibes-Ajaccio, 
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CIVIL AVIATION IN FRANCE 


TasLe 1 
1919 1920 1921 
Sept. 1 to Jan. 1 to 
Dec. 31 Sept. 1 
1 Extension of operation zones....... miles 1,540 23675) 01s 35080 
MMMEILOLS It SCLVICC 1. & ce witrsisterese le ernie vucie.e.siee 27 7A 102 
BMPAITPlAVeS IN SELVICE sce ces Sadan cslens AP 46 183 263 
4 Horsepower available .............-... 13,300 . 54,000 80,000 
Ber wisetul load available. x2. cis lene dees tons 16 83 110 
6 Percentage of 
scheduled trips\Paris-London ...... 75 95 36 
being actually { Paris-Brussels ..... 77 93 92 
completed .... 7 Toulouse-Casablanca . 93 96 97 
Pee ETIDS MAGE? ones) els) «ee, so sie Sie tave lala s .-.. 1,490 2,381 4,479 
PePOtaL NUES POW <:s,cucec clas siesie ens ee 200,000 525,000 960,000 
9 Total number of passengers carried..... 527 982 6,387 
10 «Average miles flown per trip........... 134 220 215 
11 Average number of passengers carried 
POTATO reece of 51% O)0 OCIA COE 5 Soh) 41 1.42 
12 Total express matter carried....... tons, 7-5 54 112 
Pa total miatl: cared irc Jc vi sterertiees s+ tons 44 4.4 6 
14 Average express matter carried per 
Seals Wrna Seon. ainioe Rr ancleteenretisten + lbs. 10 45.5 51 
15 Average express matter carried er 
RL EW ated ites tele a et cints lo isne salle etstere sis-s bs. .075 74 .24 
16 Average mail matter carried per trip.lbs. 59 S47! 2.65 
17 Average mail matter carried per mile.lbs. -0044 .017 .012 
18 Number of lines operating regularly.... 3 9 aii 
19 Customs duties paid to the French Gov. 
on express matter at Bourget (Paris), 
PROTO PUEE MOT VM tcl araicicieioe eit aisle’ ns fres. 17,835 312,724 560,000 
20 Estimated total revenues of operating : 
companies ..... We tetaceverevatiotbenkie es fres. 45,000 720,000 2,400,000 
21 Estimated revenues of operating com- 
Beutes pet ELV ore ares celalecrecel stele s * fires. 30 300 540 
22 Estimated revenues of operating com- 
panies Peper cMile iva. sc ctale sieges fress ) 225 ia Y/ 2.5 
23 Estimated average cost of operation per 
mile flown based on the experience of 
Bourget operation on Paris-London 
TION IO TL Bette s tay vias e¥e.cucys.ele ares Be «ghee 14.50 14.50 14.50 


TABLE 2 
Total number of passengers, mail and express matter carried by 


French and other aerial lines passing through the Bourget (Paris) 
Aeroport from May Ist to Oct. 31st, 1921, 


Express Matter Mail 

Date Passengers Tons Ibs. 
Pa a MRR is te ie a) os, Neve dead, Wistise 1532 13 670 
JOO SOG Gia Die Or ceee ee 2036 15 740 
TLE Gicieens Bak Rec RCN Bien rcneEcITNE 2285 13 880 
SUSE Ma sis a0 ci hiel-abuss equ 6) 2473 17 840 
PRE DESILE Wate cyte sie esis eld oie Rliessanty, a0 1418 18 1150 
THEN eles Ae ee NaIgIG ene Dior Are 1250 21 820. 
SE Otalmeer a te cesiniciat clasts siste ies 10,994 97 5100 


TaBLeE 3 
Total number of aeroplanes, passengers, mail and express matter pass- 
ing through the Bourget (Paris) Aeroport during Sept. and October, 
1920 and 1921. 


Express 

Matter Mail 
c : Passengers Aeroplanes Tons Ibs. 
PE DEeL ALO) crash, e wiehocsie lof «(Wnt A as 1190 451 14 1090 
ORE LOO: Leer cit ei crets aici soacece 1418 433 18 1150 
Part LOD) tro Vertis. oS ack whe ale 961 444 16 1370 
Rrra LO DDS Sakray gery < aie ose ieee 1250 408 21 820 


TABLE 4 


Air Mail Rates—France and Colonies 
(Law of Oct. 10, 1919) 


Oto 20 gr. 21%0100gr. 101 to 200 gr. 


MEO DOO WRITH. & ce ome wheie Sate Sate io Er. 1.50 2.25 

PERE MLO SOO UR Mas cicvutepig's ste elaieecqans 1.00 fr. 2.00 3.00 

BUTE Kin. and mores. 3:5 ets oss 5 asetr. 2.50 SV ES} 
TABLE 5 


France and Colonies 


(Law Jan. 13th, 1921) 
0to20 gr. 21to100gr. 101 toa 500 gr. 


For any distance...... Bre reine EAmers jnehay ans de Itch for. 
every 100 gr. 
or fraction of 

TABLE 6 


Paris-London 


Law of Law of Law of 
‘ Sept. 29, 1919 Aug. 27, 1920 May 1, 1921 
For 20 grams or frac- 
Z Or Et, 


tion o 


TABLE 7 


Air Mail Rates 
Paris-Bruxelles-Amsterdam 


Paris-Bruxelles 


Law, June 30, Law, May1, _ Paris-Amsterdam 
1920 1921 Law, May 1, 1921 
For 20 grams or 
fraction of, up 
ton 0 Ctr erties eran. EV O.L8e 
For more than 
LOOMS griiovskeetacnar ake es Fes. 3,75 sfor 
first 100 gr. 
DLs) 90 sue 
every: 20 = or, 
or fraction of, 
from 101 gr. 
up 
For 20 grams 
or fraction of 
from OQ, ery Atpieee or EsObhare -50 ft. 


Additional charge of 1 fr. for Special Delivery 


TaBLe 8 


Air Mail Rates 
France-Hungary-Poland 
(Law Feb, 22, 1921) 
For every 100 


gr. or fraction 
0 to 20 gr. 21t0100gr. 101 t0 200 9r. of up to2 Kg. 


Paris-Strasbourg sho: 1.50 2.25 

Paris-Prague 1225 he PR 50 

Paris-Warsaw 1.75 3.00 515 

Strasbourg-Prague 50 57) 25 

Strasbourg-Warsaw 1.00 1.50 a5 

Prague-Warsaw 50 VS) 25 
TABLE 9 


Passengers, Mail and Express Matter Rate 
French Aerial Lines 


Operating Company Route Distance Mail Express Matter Passengers 
in up to Per lb. Per Per Per 
miles 20 gr. rs. :son/mi. Pass. Pass./mi. 
Frs. Hrs.) rs; Frs. 
Messageries Paris- 
Grand Express....London Zod mene con 1955 
to 300 1.28 
3.4 29.3 
Messageries ....... Paris- 
Bruxelles 161 tS 0me Leo GEL O9 AS 1.08 
to to 
15827 22:6 
Messageries ........ Paris- 
Amsterdam Dimon a. 20) SLGe7 
to to 
2.93) 24.5 300 
Hiarkegicitiae eisyatevesa ete le tate .Paris- 
Amsterdam Zed) sone oO) 10:0 
to to 
£82)5113.5 300 Tht 


eetislaris: 

Strasbourg 249 = .75 eae 922 150 6 
waeakaris-Prague 560: 1225 52tGeoLl 2 500 9 
..+.Paris-Warsaw 870 1.75 4.08 9.4 800 .92 
0 


Franco-Romaine 


Franco-Romaine 
Franco-Romaine 


Luteovere ..... » eee.) oulouse- 

Casablanca 1140 .50° 4.08 7.15 1516 1.36 
Franco-Bilbaire ..... Bayonne- 

Santander ADH 225 EL4 i £184) itsOe “1.20 
Messageries’ ........ Paris- 

Sattano 186 58 1 750).2 9 200 1.08 
Poem oh a aa crendic wrsts ors’ o Bordeaux- 

Montpelier 260 3200 23,00 1:76 .68 
Seneme-Francaise ...Nimes-Nice 216 2.04 18.9 240 1.1 

Tasie 10 


Air Mail Rates 
France-Spain 


0 to 20 gr. 21 to 100 gr.For every 100 
gr. or fraction 
of up to 500 


gr. 
Bayonne-Santander .... .25 fr. 
Toulouse-Barcellone- 
Alicante-Malaga ...... .50 1.50 ao 
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and in the near future the new line Marseilles-Alger is going 
to be opened. 

The regularity of the aerial services is greatly improved 
since 1919, as we can see from table No. 1. 96% of the sched- 
uled trips on the Paris-Londres route took place from Jan- 
uary first to September first last year. 92% of the scheduled 
trips were completed on the route Paris-Bruxelles and 97% 
on the route Toulouse-Casablanca. The number of the aero- 
planes in service, has increased from 46 in 1919 to 263 in 
September 1921, and the total h.p. available on these aeroplanes 
is correspondingly increased from 13,300 to 80,000 h.p. 

Statistics compiled by the operating companies show. that 
most of the passenger service carried on in 1919 and 1920 
was due to American, English and Japanese tourists, and busi- 
ness men most of whom were Belgians and Germans. French 
tourists and business men have been in the first two years of 
operation, surprisingly shy of using this new means of trans- 
portation. Conditions, however, during 1921 have noticeably 
changed and from 527 passengers carried during 1919 and 982 
passengers carried in 1920, we jump to 6,387 passengers carried 
during the first eight months of 1921. This last number compris- 
ing quite a large percentage of French passengers. This increase 
in the passenger service is due to an increased confidence of the 
public in the aerial service, which is quite justified by the 
rather low casualty lists which have been registered in the 
last 21%4 years of operation, and also is due to the reduction 
of the transportation charge, which has been quite appre- 
ciable during the year 1921. In fact, over a total mileage of 
1,685,000 miles flown from 1919 to September Ist, 1921, of 
which 57% was flown in the first eight months of 1921, only 
ten persons were killed and fourteen persons were wounded. 

The reduction in transportation prices which took effect in 
1921 was about in the order of 40% over the transportation 
charges of 1919 and 1920. 

In table No. 9 are given the transportation charges per 
passenger, and per passenger per mile, over the various lines. 
These charges like any charges made by a company mon- 
opolizing a certain public service, are more or less arbitrary, 
the Government establishing a fixed maximum charge that 
the companies are allowed to charge to passengers travelling 
on their lines, and the companies themselves fixing the price 
somewhere below such a maximum. The subsidies paid by 
the French Government in 1921 to the operating companies, 
having been increased over the subsidies paid in the previous 
years, the companies have been able to reduce their charges 
to the public somewhat more in line with the corresponding 
transportation charges by rail and water. 

The saving of time, effected by the use of aerial lines, is 
remarkable, but it is also remarkably less than it is fair to 
anticipate from the use of aeroplanes as carriers, this being due 
to the slow speed of the aeroplanes being used and to the fact 
that the conditions of the aeroplanes in service do not allow on 
the average more than about three hundred miles of non-stop 
flight. Dividing the distance from one end to the other of the 
line by the total time needed for completing the trip, (there- 
fore, including time for stop-overs), the commercial velocity 
of operation over the line, Toulouse-Casablanca, (requiring 4 
stop-overs and 1 night on the ground) is only of 37 miles per 
hour, which however, represents an actual saving in time of 
seventy hours, if the same trip were made by rail. The com- 
mercial speed of operation over the line, Paris-Bruxelles-Rot- 
terdam and Amsterdam, figured in the same way, (requiring 


two stop-overs) is 62 miles per hour and represents a saving 
of five hours over a railroad trip, also five hours are saved 
on the non stop-over flight between Paris and London, which 
is completed at a commercial speed of operation varying be- 
tween 68 to 87 miles per hour. The commercial speed of op- 
eration over the line, Paris-Warsaw, which requires three 
stop-overs is in the order of 72 miles per hour and represents 
a saving in time of thirteen hours over the time taken for a 
railroad trip. 

The Mail Service has also been considerably developed 
from 1919 to 1921 and the express service for the transporta- 
tion of parcels, is also being considerably expanded. In fact, 
from table No. 1 we see that the total mail carried in 1919 
was .44 tons and that was increased to 4.4 in 1920 and to 6 
tons in the first eight months of 1921. These figures are an 
indication of the tendency of the service to increase in volume, 
they are as yet, very far below what is expected of them. 

Tables, 4, 5, 6, 7, 8, 9 and 10 give the postal rates as es- 
tablished by law, in France from 1919 to 1921 and show a 
marked decrease in these rates in the last two years. 

Various contracts have been made between the Post Office 
Department and the operating: companies for the transporta- 
tion of mail over the lines operated by them. Actually, the 
revenues accruing the Air Mail Service through the increased 
postal charge is left to the operating company by the Post 
Office Department under the form of a subsidy. The con- 
tracts made with the operating companies establish the con- 
ditions for the collecting of mail at the point of departure 
and the distribution at the point of arrival, the postal charge 
which may be required from the public, and defines the re- 
sponsibility of the carrier and establishes penalties for failure 
in providing for the contracted services. 

In these contracts all delays in delivering the mail dué to 
the unavoidable delays in completing the trip are not charge- 
able to the company, which is not responsible for such delays. 

All the correspondence is collected at the departure by the 
Post Office Bureau and is delivered to the Aerial Company 
about one hour before the departure of an aeroplane and is 
collected also by the Post Office Department at the arrival of 
the aeroplane. The operating company is directly responsible 
to the Post Office Department in the same way as the Post 
Office Department is responsible to the public. In case of ac- 
cident, involving an unanticipated stop-over along the route, 
the mail must be transferred with the least possible delay to 
the nearest post office if the aeroplane is incapacitated to re- 
sume the trip within a reasonable time. The decreased postal 
charge for the Air Mail Service which went into effect last 
year has contributed toward the increase in the use of this 
means of new postal seryice on the part of the public. 

The express matter carried by the operating air lines is 
handled through special agencies and delivery is generally 
made by these agencies to the specified address. The maxi- 
mum dimensions allowed for express matter is 60 centimeters, 
by 40 cm. by 80 cm. (24 in. x 16 in. x 32 in). One company 
set as a limit in weight 80 kilograms, (175 lbs.) The express 
rates are fixed on a weight basis, but for light and bulky par- 
cels, 5,000 cubic centimeters (about 300 cubic inches) are 
taken as being equivalent to 1 kilogram in weight. The par- 
cels can be insured, if so desired, but the insurance rates are 
rather prohibitive being as they are as high as about 15% of 
the declared value. The merchandise which has been trans- 

(Continued on page 43) 


THE WACO MODEL 4 


HE latest product of The Weaver 

Aircraft Company of Lorain, Ohio, 

is a four place biplane, designed for 
commercial work by Clayton J. Brukner, 
and Elwood J. Junkin. 

The primary thought in its conception 
is the great demand for a truly efficient 
plane powered with the reliable Curtiss 
Ox-5 motor. The result is a plane of 
remarkable performance characteristics, 
simplicity, strength and ease of control. 

The designers had in mind the idea of 
presenting a machine which would pos- 
sess weight carrying capabilities and 
maneuverability greatly in excess of any 
other product with the same motor and 
which would compare favorably with 
planes using much greater power. ‘That 
such results have been attained is due to 
careful .attention to all details and the 
correct coordination of accepted good 


practice and the latest research. The en- 
tire machine is simple in construction 
which not only reduces the cost to the 
manufacturer and brings the selling price 
within the reach of the average flyer but 
greatly facilitates its operation and repair. 
It “is, unusually compact spreading only 
twenty-eight feet. This reduction of 
spread is directly ascribable to the em- 
ployment of the U. S. A. 27 wing curve 
with its remarkable high lift and efficiency 
and is very acceptable since the reduction 
in housing space is appreciable. It is dis- 
tinctly an advance in its ability to fly from 
and alight in fields inaccessible to the 
average plane now in use. The speed 
range is such that in flight the plane is at 
all times equal to any emergency and re- 
sponsive to the controls yet the low land- 
ing speed and flat glide is not sacrificed 
for speed. 


This plane has been put through ex- 
haustive tests during the last two months 
and its excellent performance and 
maneuverability has evoked the admiration 
of a great number of pilots. Tests of the 
machine’s speed show that with the motor 
turning a toothpick prop 1450 R. P. M. it 
is capable of a speed of 84 M.P.H. and 
that straight horizontal flight may be 
maintained throttled down to 1050 R. P. 
M., an important point when the life of 
the motor is considered. The climb with 
pilot alone is 850 feet per minute and 
with a full load of pilot and three passen- 
gers 480 feet per minute. On ordinary 
ground the average take-off was found to 
be 240 feet and the run on landing slightly 
less. In stunting the machine displayed 
remarkable alertness to control and con- 
firmed the strength of sustaining and con- 
trol surfaces: The factor of safety of 


—— = 
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the beams of the upper and lower wings is 

14 and in the fuselage and landing gear 

the safety factor at the weakest point is 

10. The finish of the entire machine is 

excellent, the fuselage being a rich ma- 

hogany and the surfaces natural color. 
Main Planes 


The main cellule is comprised of four 
main planes and a center section panel. 
The spread is 28 feet with a 5 foot chord, 
staggered 10 inches. The dihedral is 
three degrees. The curve is the U. S. A. 
27 a new high lift curve of thick section 
developed to meet the requirements of 
maximum efficiency and is of sufficient 
thickness to allow of strong, light beams. 
A noteworthy characteristic is the mini- 
mum translation of the center of pres- 
sure throughout the useful range of in- 
cidence angles which together with a 
decalage of two degrees is largely re- 
sponsible for the stability displayed. The 
spars are of I beam section. The ribs 
are of the Pratt truss type, constructed 
with spruce battens and struts and gus- 
setted with mahogany plywood. These 
ribs weigh only nine ounces yet are cap- 
able of withstanding a distributed load of 
over 500 pounds, a remarkable strength 
to weight ratio. The entering edge is ply- 
wood covered. The trailing edge is oval 
steel tubing. The internal drift bracing 
is with 8 ga. wire. All wood work is 
given two coats of waterproof varnish, 
metal parts two coats of durable enamel. 
The wing covers are made from Grade 
“A”, government specification mercerized 
cotton and are finished with five coats of 
dope and three coats of clear Valspar 
varnish. 

The cellule bracing consists of but one 
set of struts. The outboard struts are 
of spruce whereas the center section struts 
are of streamlined steel tubing. Fittings 
are stampings from nickel steel, enamel 
finish. Wires and turnbuckles are lac- 
quered for preservation against weather. 
Four large ailerons are hinged to the 
rear spars employing a semi-closed gap. 
Aileron frames are spruce. reinforced 
with mahogany plywood. Three hinges 
per aileron are used and a very simple 
and direct aileron control is used, em- 
ploying streamline steel tube, inter-aileron 
struts. All control wires and pulleys are 
exposed and easy of inspection. Upper 
and lower panels are interchangeable. 

Fuselage 


The fuselage is of plywood construction 
throughout with the exception of the 


Side view of the Weaver Aircraft Company’s Model 4 


motor compartment. Great care has been 
taken in securing an accessible motor 
mounting and it is possible to install or 
change motors without disconnecting any 
portion of the motor. The water pump 
and carburetor are especially accessible. 
The carburetor is provided with special 
air intakes outside the cowl and also a 
drain. 

The gasoline feed is from an 18-gallon 
tank in the fuselage provided with a dash 
sight gage and a 20-gallon tank carried 
in the center section. A special shutter 
arrangement of the cowl doors is pro- 
vided «which controls the amount of air 
allowed to pass through the radiator and 
hence the temperature of the motor. 

The fuselage is 36 inches wide at the 
passengers’ compartment where three pas- 
sengers are carried seated in clover leaf 
fashion. Ample leg and arm room is 
provided. The pilots seat is very com- 
fortable and his compartment roomy, yet 
his vision is not impaired, due to the 
shape of the cowl being such that he can 
see directly ahead along the side of the 
fuselage easier than in most ships with a 
narrower fuselage. The cockpit rims are 
padded and leather covered and leather 
seat cushions provided. The pilot’s dash- 
board contains a complete set of flight 


instruments, altimeter, air speed indicator 
etc. Dual control is provided, the con- 
trols in the front seat being easily dis- 
connected. Ample baggage space is pro- 
vided under the front seat and in the 
locker back of the pilot’s seat. The front 
cockpit is provided with a large celluloid 


‘full width windshield and the pilot with an 


adjustable triplex glass shield. A special 
type of exhaust stack is provided which 
silences the motor to such an extent that 
it is possible for the passengers to carry 
on a conversation with ease. 


Chassis 


The chassis is the essence of strength 
and simplicity. This component is readily 
demountable as a unit, or individual parts 
may be disassembled with a minimum of 
inconvenience and disturbance of adjacent 
members. Practically all the parts are 
removable through the agency of quick 
detachable nickel steel lock pins of large 
diameter. The chassis is composed of 
two sets of substantial steel “V” struts 
of streamline section combined with a 
pair of steel spreader tubes attached at the 
apices of the paired struts, and an im- 
proved wheel and axle assembly. The 
whole unit is cross-braced with heavy 
cable and corresponding turnbuckles and 


The Weaver Aircraft Company’s Model 4 ready for a flight 
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fittings. The axle is of large diameter 
with a heavy wall reinforced at points of 
greatest load. The shock absorber cord 
is laced over and retained by belled alum- 
inum spools of demountable construction. 
A feature of the chassis design is the 
fact that shock absorbers may be made 
up to length and then applied to the chassis. 
The wheels are 26” by 4”. 

A tail skid of conventional design pro- 
tects the rear of the machine. It is mounted 
in a very novel and secure manner and 
operates semi-universally against the ten- 
sion of the rubber coils. The skid is shod 
with a hardened steel shoe which is se- 
cured in place by bolts and is readily re- 
placed when worn out. 

Empennage 

The tail unit consists of a moderately 
cambered fixed horizontal stabilizer of 
high aspect ratio to which are attached 
the single piece elevator, the fixed ver- 
tical fin and the rudder. The design of 
the empennage enables the units to be 
quickly assembled, the chief novelty being 
in the system of interlocking the various 
parts and the minimized fastening required 
to adequately support the surfaces to the 


fuselage structure. The stabilizer is built 
up with spruce spars of liberal dimensions 


General Specifications 


and spruce ribs suitably spaced and is Span (both planes) 

drift braced wine: os. vite, The fn is Overall length..... meee ne eta oo wee 
of spruce and plywood construction and Chor da(both @planes) Raver ceeees Sette 
is unusually rigid. The frames of the GaP -----.++--+.+-eeee Sapte ae ee 
rudder and elevator are made ‘of steel Stagger ).......50......0,.,.% oc se 
tubing ‘in’ ‘conjunetion, with «spruces ribs. “Area faecey a .)2.0)fecl ie oye eee 265 sq. ft. 
Steel parts are joined by brazing. No Aera Ailerons (4)............ 36 sq. ft 
welding operations whatever are employed Area Rudder .................. 11 sq. ft 
in the construction of the machine. Ele- Area Elevator 19 sq. ft 
vator and rudder hinges are brass bushed Avea Stabilizer............. ‘ ait ke ft. 
steel straps and are of the closed gap i Tot ee ) iatet 
type. Vanadium steel drop forged horns Cre gana tole 2 SS sq. ft 
are used to actuate the rudder and ele- Weight) empty... 25.2. rah fro ke. 1160 Ibs. 
vator. The rudder is operated by cables Useful load.............. Santee 900 Ibs. 
which run direct to the foot bar through 

suitable fibre guides. The elevator is Perieuenncs 

actuated by means of a steel tube from Maximum speed................. 84 m.p.h. 
the eee stick to the es control \inimum speed 33 mp.h 
arm. ost motion is eliminated and MRE aT tact hater eee bate 
the ‘control iosteetiell anslesteohietes aoe with full load ces 480 ft. per min. 
vator setting. The tail group is so se- Climb with pilot and two : 

cured to the fuselage that all drift, control agar ae apireap euyeet ee saa 560 ft. per min. 
thrust, and vertical loads are adequately Climb with pilot and one : 

provided for.» The finish of the tail sur- Passenger .........+.05 720 ft. per min. 
faces is identical with that of the main Climb with pilot alone....850 ft. per min. 
planes, Ceiling with pilot alone.......... 19000 ft. 


AIR MAIL SERVICE 


Consolidated Statement of Performance From May 15, 1918, to Dec. 31, 1921 


; Weather Forced Landings 
Trips Trips | Trips | Trips Encountered Mileage Miles Miles Total | Percent Mail ue to 
Possible | At- De- | Uncom- Possible | Traveled | Ferry and Miles of Per- | Carried Cost of 
Month (Sched- |tempted| faulted | pleted | Tripsin| Trips (Sched- with Test Traveled |formance|  (Ibs.) Service Mechan-| Other 
uled) Fog, etc.| Clear uled) Mail ical Causes 
1918 
May (15 days)... 60 53 7 31 29 6,750 5,324 1,910 7,234 | 78.87 4,750 $3,682.11 2 2 
June: ce thios 100 96 4 35 65 11,250 10,685 3,470 14,155 | 94.97 13,081 9,922.71 4 4 
July te 108 106 2 41 67 12,150 11,855 2,746 14,601 | 97.57 16,967 10,001.46 4 4 
August..... 109 109 0 17 92 11,988 11,984 3,136 15,120 | 99.96 16,588 9,555.67 1 1 
September. . 100 100 0 36 64 10,900 10,900 4,363 15,263 | 100.00 15,200 9,638.74 2 1 
October... .. 108 108 0 24 84 11,772 11,617 1,054 12,671 | 98.68 16,788 9,841.76 2 0 
November. . 104 102 2 24 80 11,336 11,118 2,571 13,689 | 98.07 16,854 10,673.68 0 1 
December............ 104 91 13 50 54 10,896 8,415 1,400 9,815 | 77.23 17,778 13,300.46 7 ll 
1919 
January. Astastacts 108 92 16 53 55 11,772 9,653 1,485 11,138 | 82.00 18,105 13,741.58 1 5 
97 92 5 42 55 10,554 9,307 1,675 10,982 | 88.18 15,489 13,645.16 6 8 
106 102 4 34 70 11,654 10,699 136 10,835 | 92.59 17,531 13,880.29 5 5 
107 105 2 32 75 11,682 11,105 392 11,497 | 95.06 16,677 13,516.44 2 7 
146 143 3} 62 81 23,296 22,578 819 23,397 | 96.92 | 26,62634 17,715.66 3 9 
160 160 0 46 114 30,943 30,835 15,143 45,978 | 99.65 35,647 30,891.62 4 4 
178 173 5 59 114 58,909 56,577 * 5,598 62,175 | 96.04 48,704 41,134.36 7 5 
176 174 2 59 115 58,946 58,022 11,073 69,095 | 98.43 56,870 40,614.59 3 6 
172 17144 % 4014 131 57,103 56,308 8,428 64,736 | 98.60 55,668 34,861.53 5 6 
eat 178 165 14 63 101 58,582 50,437 9,093 59,530 | 86.27 55,095 35,609.03 11 19 
cNovember.......... 177 172 1134 5414 82 48,214 41,757 8,848 50,605 | 86.61 54,084 31,127.58 6 14 
December..........-. 156 12514 3036 5816 67 48,620 35,788 5,539 41,327 | 73.61 41,246 33,909.86 16 9 
1920 
Flantiany. hess. tiie 156 Pune ‘ 46 3914 84 48,620 33,952 6,506 40,458 | 69.83 43,125 52,551.66 16 10 
% ext ra) : 
Febrularvers ss) 146 113% 32% Set 48 6514 45,970 32,647 5,511 38,158 | 71.02 37,242 46,004.12 4 1 
éWarchise hes cs ee es 210 169 4] a: 38 131 49,010 37,861 9,129 56,990 | 77.25 42,361 44,785.71 12 8 
ADE tyre telus aeieleteds 208 180 28 9 85 #95 48,620 41,890 5,991 47,881 |. 86.16 42,066 55,343.40 28 “f 
Ea hte esalsse eevee eralepe 232 211 21 7 78 133 59,670 54,138 10,844 64,982 | 90.72 51,112 57,004.83 17 11 
umes irda. eclen 260 204 56 17 74 130 71,500 49,867 12,596 62,463 | 69.74 59,005 80,209.43 29 9 
MUlyenss gists eutelelafeiaistelels 260 253 7 7 40 213 71,500 69,140 4,862 74,002 | 96.69 68,401 85,993.59 25 14 
AUSUSt cenit afore stes 368 347 21 19 55 292 79,502 73,456 | , 42,567 116,023 | 92.42 73,140 73,026.93 39 29 
fSeptember........... 696 502 194 30 390 » 112 143,322 105,847 26,355 132,202 | 73.84 91,150 108,751.76 47 30 
GO beriasieiaivisieietele sie.« 750 593 157 57 190 403 154,700 123,274 31,212 154,486 | 79.68 | 89,5411¢ 123,618.68 54 59 
November.........-- 758 575 183 77 230 345 156,076 114,750 25,009 139,759 | 73.50 87,302 121,501.18 85 69 
December...........- 884 662 222 105 347 315 178,776 127,306 3,734 131,040 | 71.21 89,942 131,205.96 89 138 
1921 : 
Nanuary,, ses tetas 82/- 850 697 153 87 253 444 171,900 132,679 6,930 139,609 | 77.18 84,435 136,488.61 117 131 
February. cs. e+ «s+ 782 660 122 71 310 350 159,238 130,431 13,224 143,655 | 81.90 88,135 131,855.43 82 122 
March. (prec ortelece 918 871 47 59 351 520 185,652 171,593 15,032 186,625 | 92.42 110,117 152,442.27 64 123 
Aproilitn ce macnn on 884 837 47 36 370 467 178,776 171,156 15,794 186,950 | 95.73 117,778 147,890.64 79 107 
PAN Ce da beriscatet hice oes 850 833 17 20 320 513 171,900 168,397 12,819 181,216 | 97.96 115,073 125,754.74 72 81 
AJuneet eos eine 832 829 3 10 268 561 168,636 166,956 18,135 185,091 | 99.00 105,838 127,479.83 57 51 
“Jul ye ae eetes bes aeclotase 624 623 I 6 65 558 131,450 130,555 18,129 148,684 | 99.31 77,276 109,799.11 34 > 29 
Auigustiniacsniescistine 693 689 4 13 129 560 136,974 134,549 14,883 149,432 | 98.22 84,680 106,986.98 32 30 
September..........- 657 651 6 °8 180 47| 127,706 125,914 22,185 148,099 | 98.59 88,401 102,998.45 13 2655 * 
October, one ey vss ae 714 707 7 7 166 541 140,080 138,759 20,212 158,971 | 99.05 99,057 122,205.51 23 eea2l 
November.........-- 672 633 39 46 285 348 131,520 117,529 25,616 143,145 | 89.36 93,519 117,417.83 17). S74 
December........-.+- 726 660 66 37 266 394 142,240 125,416 15,840 141,256 | 88.17 101,198 118,264.70 42. | 46 
POL ALLS ce etepintaeisres« 16,684 {15,076 | 1,642 728 =| 5,439 9,64014 | 3,470,655 | 3,053,026 | 471,994 | 3,525,020 | 87.96 | 2,499,643 | $2,876,845.64 | 1,168 1,437 


a Cleveland-Chicago route inaugurated May 15, 1919. 


5 Flight Washington to New York, prior to July reported as two trips account exchange of mails at Philadelphia, and subsequent to that date non-stop flight reported as one trip. { ‘ 


c New York-Cleveland service inaugurated July 1, 1919. 
d November 9th, Sunday service on New York-Cleveland and 


e Flight New York to Cleveland considered two trips (i.e., New York-Bellefonte and Bellefonte-Cleveland) from March 1, 1920. 


f Transcontinental service inaugurated September 8, 1920. 


Cleveland-Chicago routes discontinued. 


May 31, 1921, last day’s service on New York-Washington route. 
h June 30, 1921, last day’s service on St. Louis-Twin Cities Division. 
i Temporary service from Elko to Ely, Nevada, inaugurated October 19th. 


a 
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AERIAL TRANSPORT TODAY AND TOMORROW 


By Lt. Col. W. A. BRISTOW, M. I. E. E., F. R. Ae. S. 
(Concluded from page 14). 


APPENDIX 


This is not a technical paper and the author has endeavored 
as far as possible to abstain from dealing with matters that 
may form part of the subject of technical papers. It is de- 
sired, however, to draw attention to two matters which al- 
though of a technical nature have in addition a most important 
bearing on the commercial side of the business and which call 
for most serious attention. I allude firstly to the problem 
of getting aeroplanes into the air and landing them, and 
secondly to the many questions relating to the supply of fuel. 

The first calls for very considerable research and experi- 
ment and the second for a clearer vision of the objects in view 
and more effective co-operation between the various parties 
concerned. 


Getting-off and Landing. 


An aeroplane in addition to operating in its normal medium 
must first haul itself up to its operating level, a process which 
is much more difficult than normal flying, and which neces- 
sitates a much less advantageous form of vehicle. Also, of 
course, on arriving at its destination, or even before, it has 
to retranslate itself to the earth. 

It is as if a locomotive before commencing its journey had 
to haul the train out of a field and up a stiff gradient before 
it could get on to the rails and proceed on its journey. Imagine 
the seriously hampering effect such a state of things would 
have on train design and operating costs. Engines would 
have to be unnecessarily powerful, wheel loadings would need 
cutting down enormously, and the consequent cost per ton 
mile would be radically increased. 

Trains, ships, motor carriages, trams, and all other forms 
of transport vehicle are in the happy state of being able to 
start, run and stop in their particular medium and on their 
special tracks. Even airships have this very great advantage, 
but heavier-than-air craft are inherently at a great disad- 
vantage in this respect. With the ordinary type of wing in 
use to-day a loading of about 10 lbs. per sq. ft. is accepted 
as about the maximum possible, but if this difficulty of getting 
up and down again did not exist machines could operate quite 
safely with a wing loading of 20 Ibs. to the sq. ft. or alterna- 
tively, if it were only a question of level flight, the power unit 
could be cut down to something like half its present output. 

These twin operations of getting off and landing also ac- 
count for nearly all the accidents that occur, and the high cost 
of insurance is entirely due to the dangers attending these 
operations. Here then is a problem that calls for the most 
urgent attention, its solution is vital to the progress of com- 
mercial aviation and also to the successful development of 
two very important classes of naval and military aircraft. 

It is possible to help matters to some extent so far as 
getting-off is concerned by so designing the propeller that a 
greater proportion of the full power of the engine is available 
on the ground, and, which is also more effective, in producing 
thrust at the getting-off speed. During the war it was cus- 
tomary to design propellers such that in level full speed flight 
they prevented the engines being over-run, but it is a different 
matter today,--and in any case the more important problem 
of getting-off with full loads of passengers is one that calls for 
effective tréatment, even it it does involve a slight disad- 
vantage elsewhere. It is, of course, also better for the 
engines when on full throttle to run at speeds more closely 
approximating to the full load speeds for which they were 
designed. 


The Petrol Position. 


Let it be assumed that in the most efficient aeroplane existing 
a given load can be carried from London to Paris at a cost 
for petrol of 100 shillings. It will not be a very large load; 
that is immaterial. By improvements in design of the structure 
based upon long and painstaking work in the wind tunnel and 
full scale experiments we may succeed in another few years 
in so cutting down the resistance that our expenditure on petrol 
may drop to 80 shillings; in. addition we may increase the 
working thermal efficiency of our engines by as much as 10 
per cent. These improvements will reduce the cost of the 
petrol consumed on our hypothetical journey from 100 shillings 
to 72 shillings and represents what would be a very consider- 
able over-all gain. 

But if the price of petrol were reduced to 1/9d per gallon 
this 28 per cent saving could be effected to-day, and thus by 
a stroke of the pen the whole aviation industry could be 


placed in the same position that otherwisé will only be at- 
tained after years of effort. 

I do not profess. to know whether it is possible to make 
such a reduction in price; there are, of course, many who 
believe that the present level of petrol prices is artificially 
maintained, but I am very strongly of opinion that the ques- 
tion of a special price for petrol for commercial aviation should 
be most seriously considered. ; 

Everybody connected with aerial transport has been making 
sacrifices of one sort or another in order that the business 
may be developed. The transport companies, their employees, 
aircraft and engine constructors, underwriters, the general 
public through the subsidy, in fact, it is difficult to point to 
a single interest of importance that has not contributed, and 
in many cases contributed heavily. As far as I know, how- 
ever, the petrol companies themselves have made no similar 
sacrifices, but on the contrary have made a handsome profit 
out of the very large needs of an industry of supreme national 
importance struggling for its very existence. 

I do not wish to do the companies any injustiec; it may be 
that they make only a fair and reasonable profit on aviation 
spirit, but I do ask them to consider whether they cannot 
give a special rebate on petrol for commercial aviation for the 
next three years, even it’ it involves giving up their profit 
on this particular portion of their sales. If commercial] avia- 
tion ultimately fades away the petrol companies will lose 
what would have been an exceptionally good market and will 
have themselves largely to blame for the loss. 

It is not suggested. for one moment that any such reduction 
in price is to take the place of improvements in machines and 
engines. It would be better for the price of petrol to go 
higher, rather than that designers should slacken their efforts, 
but with the cost of aerial transport at nearly £40 per ton there 
is urgent need for improvement and economy in every direction. 
Even to-day much can be done with a view to keeping down 
the consumption, not only that in actual flight, but also on 
the ground. 

As this is a matter of very considerable importance it is 
proposed to examine this question in detail. In the first place 
it is essential that aircraft shall be fitted with accurate and 
easily read petrol gauges, or better still, with flowmeters in 
addition by which the consumption can be checked from point 
to point and at any moment. 

A mere examination of the figures of over-all consumption 
is insufficient; it is essential to know how, when and where 
the fuel is being consumed at every stage of the operations. 
Having fitted suitable gauges which incidentally must indicate 
correctly both in the air and at rest with the tail skid on the 
ground, the next step is to inaugurate a petrol log book for 
ae machine in which a complete stage to stage record is 

ept. 

The first thing that will probably be observed is that the 
engines are using more in actual flight than would have been 
expected from a study of the test-bed consumption figures. 
Some of the causes of this cannot easily be remedied, but 
some economy can be effected. It will often be found the 
carburetors are at fault. 

It is easy enough to set a carburetor on a test bench so 
that the mixture never errs in the slightest degree on the 
rich side but the engine is there always at one level, it is not 
bumped about, and even if it were occasionally starved some- 
what on being opened out, it would not matter. But the ground 
engineer has a totally different proposition before him, and 
if the regulation of the mixture is in his hands he is always 
bound in the interests of safety to err on the rich side. It 
is not possible to tell, especially in daylight, how much the 
flow can be cut down, some engines give just the same revolu- 
tions on the ground with a mixture well on the rich side, and 
experience has shown that several engines of various nation- 
alities have been consistently run on over-rich mixtures. | 

This also is partly due to the fact that at some period in 
the development of aero engines somebody invented the term 
~altitude control” for the fuel economiser. The result was that 
commercial pilots formed the idea that it was a device that 
did not interest them as they never flew at any altitude worth 
considering. As mechanics also did not look on it with favor 
owing to the difficulty in maintaining the correct clearance, 
it was taken off altogether or locked in some position supposed 
to correspond with full throttle requirements. For commercial 
machines it should have been termed the petrol economiser 
and every effort should have been made to induce pilots to 
use it to the uttermost capacity, instead of which we have 

(Concluded on page 38). 
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AERIAL PHOTOGRAPHY 


By W. L. HAMILTON 
(Concluded from page 7). 


The owner of a famous nursery at Amawalk-on-the-Hudson 
was able to secure in one photograph, a complete portrayal 
of all the species and foliage, actual’ number of the 350,000 
trees and their height. It saved sending an agent on a tour 
of the premises to sell prospective purchasers. All the selling, 
practically, is now accomplished in the office, hundreds of 
yards from the rolling acres across which the staff formally 
trudged many weary miles daily. They now sell in the front 
office, or by canvassing with their photographic exhibits or 
through the medium of catalogues containing aerial views ar- 
tistically arranged and printed. The possession of a set of 
these aerial views has enabled many salesmen to secure the 
attention of a prospective customer. He is interested in the 
remarkable photographs. His attention once held can be sus- 
tained. 

Arthur S. Tuttle, Chief Engineer for the New York Board 
of Estimate and Apportionment, and credited with being one 
of the first city officials in the country to use aerial surveys 
for a practical purpose, found that their value is limitless both 
from the time-saving and economical points of view. He 
ordered a mosaic map from Fairchild in connection with the 
Narrows Tunnel project and marginal railway plan for the 
development of the New York Port. 

The survey made from the air covered the proposed marginal 
railway territory, freight classifying yards and belt-line road 
cennecting all the railroads terminating in New York. His 
principal objects were to put the plan most comprehensively 
before the railroad and other executives in the quickest pos- 
sible period of time. One of the most interesting facts brought 
out was that the aerial map revealed the location of waterfront 
property on Staten Island, along Arthur Kill, close to New 
York, yet undeveloped; while on the opposite shore of Arthur 
Kill, in Jersey, the aerial view brought out distinctly the active 
industrial conditions there made possible by excellent rail 
facilities. 

In showing his aerial map before the railway executives and 
engineers, Mr. Tuttle was able to demonstrate the feasibility 
of his railway plans in tying up transport with the new Staten 
Island piers. Also, he was able to make tentative charts of 
the routes to be taken, without a ground survey and months 
spent in securing information from the ground. By studying 
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the aerial map he was able to avoid residential sections, 
graveyards, highways and other obstructions which might 
otherwise have crept into his preliminary report of the pro- 
posed right of way. 

Hotels have used aerial photographs in their advertising, 
showing patrons how centrally located they are in respect to 
other districts, such as the railroads, theatrical and shopping 
Ports, Chambers of Commerce and suburban towns 
have benefited to remarkable extent by aerial advertising. 
The American Red Cross recently exhibited aerial views of 
New York’s East Side, showing the lack of playgrounds and 
the congested tenement district. It was another way of telling 
the public how the foreign population lives. Scenes on the 
many square miles of flat-topped roofs remain a constant 
reminder of congested conditions which civic and charitable 
organizations are trying to remedy. 

This accurate portrayal of built up sections and the wasted 
or uninhabited districts are matters for industrial and economic 
experts to consider. Not long ago a committee was appointed 
to ferret out the reasons why one side of a small stream in 
New York State was built up with factories and homes, while 
the other side had remained barren. It seemed a simple assign- 
ment, yet none of the reasons advanced was proof against the 
argument, until an aerial map of the entire territory was 
made. There it showed conclusively the trend of building 
and occupation had followed the railroad on that side of the 
stream. On the other there had been no railroad to provide 
the transport necessary to progressive industrial and civic 
development. 

By far one of the main considerations of aerial photography 
is its saving in time and money. Securing a clear detailed 
vision, permanently, of areas under development, or plots 
damaged by fire, flood or storm, taking out timber or pro- 
tecting that timber from forest fires, swamp drainage, ex- 
cavating or municipal improvement, is economical. One or two 
cases in point may serve to illustrate this economy. 

The Fairchild camera man left Curtiss Field, at Garden. 
City, Long Island, N. Y., in a Curtiss standard plane. Over 
Port Washington he photographed the entire village; thence 
to Mamaroneck, N. Y., where Miss Merrill’s School for Girls 
was photographed; over White. Plains, completely pho- 


An aerial photograph of a small section of Amawalk Nursery, showing mapping facilities backed up with the product in its 

natural form. In the foreground may be seen seedlings which give way in the background to trees of full growth measuring 

from 40 to 50 feet in height. This view is to be used on the back of the shipping card to show excellent shipping facilities 
backed up by the product itself, growing under ideal conditions 
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“new electric plant on 133rd Street in the Bronx. 
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tographed; also Gedney Farms. On to North White Plains, 
where a view was made of the town; then to Kensico Dam, 
so large that ground photographers cannot get a complete view 
of it. The aerial picture gave it all including the surrounding 
hills and watersheds. On to Croton Dam, he duplicated the 
work there. Over to Valeria Homes where photos were made 
for engineering data and advertising displays, showing the 
plans for new buildings and building operations already under 
way; there also were taken views of the infested mosquito 
swamps and drainage system, giving in detail the enormous 
amount of work done, which incidentally gave a reason for 
the expenditure of the appropriations. The plane then went 
on to Peekskill where the Fleischmann Yeast Plant was taken; 
on down the Hudson Valley where a school was photographed, 
also John D. Rockefeller’s estate, then the Sleepy Hollow 
Golf Course, Spuyten Duyvil, the United Electric Light and 
Power Company’s Plant, the Bronx Concourse and nn a 
ea, 
aerial photographs were taken during the flight—80 per cent 
of which were perfect and sold. 

On another occasion Fairchild sent a camera man out of 
Port Washington in a plane and he made photographs of the 
Consolidated Gas Company’s Plant at Astoria, L. I1., Newton 
Creek Realty Corporation, showing details of property, its 
location relative to the Grand Central Station, the 59th Street 
Bridge and the broad highway leading through the property and 
over the East River right into the heart of New York. From 
there he went over the Austin Nichols Plant and made several 
close-up views for a special newspaper edition, the Drake Cake 
Factory, the Baker Shoe Factory, the Bliss Machine Tool 
Company, who wanted their their five buildings shown to best 
advantage for calendar purposes, the S.S. Paris departing from 
New York with Premier Briand aboard, and then over the 
Bay to Port Newark, which was photographed from high 
altitudes, thence to the William Shupe Lumber Company, 
which used the photographs to announce their removal from 
Orange to Newark on the Passaic River, and incidently to 
show their proximity to New York City and the heart of 
Newark; thence over the city of Newark, where clear views 
of traffic, main streets, and residential sections were made 
(and later delivered), still on to the Submarine Boat Cor- 


poration, showing New York and its harbor in the background, 
then down to the F. M. Taintor factory, where Paris White 
is made. The views taken over that plant showed the narrow 
gauge railway system, shipping facilities and magnitude of the 
plant itself, and were taken for the benefit of customers, to 
mae them with the substantial character of the Taintor 
works. 

The views when completed actually bore out the assertion of 
H. E. Bessom, Editor of the House and Trade Journal, who 
said, “The ground view does not do justice, a wash drawing is 
usually unconvincing and is discounted; but that the aerial 
view pushes back the horizon, and one gets a different per- 
spective with two sides and the top of all buildings, no matter 
what may be on the ground in front of them.” 

It is the forethought back of aerial photography, together 
with light and simple equipment made up in compact units, 
that has brought about the present successful development. It 
would require a visit to the aerial photo studio to present all 
of the problems and difficulties which numerous inventions have 
solved in recent months. With this kind of equipment the 
operator needs only to link up his aerial view with landmarks 
and other things that make the picture interesting—just as one 
would do in any successful photographic venture. To do this 
successfully is to find a ready market for aerial views. The 
factory which recently purchased views to reproduce on its 
shipping tags was following the line of least resistance in 
giving every person who saw the tag a conception of the size 
of the institution from where the goods were shipped. 

This idea is being developed into another branch of the 
business. It has led to stocking prints, or to explain, saving 
prints of growing sections of city or country. By continuously 
taking photographs, say at regular intervals, one has a detailed 
history much easier to look at than musty diaries or old for- 
gotten town hall records. This thought has penetrated the 
real estate business and offered it vast possibilities. The pos- 
sibilities are as effective as the strength of the camera itself, 
which, due to the recent improvements, is now able to penetrate 
the thick blue haze which hangs over New York City almost 
continuously night and day; penetrate that haze, we repeat, 
and from high altitudes secure detail; for example, at 8,000 
feet in the air in one single photograph fully 13 miles of the 


Aerial photograph, the ultra modern method of portraying a factory and its shipping facilities, together with desirable 
residential quarters 
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A diagram showing how thirty-two square miles of New York 

was plotted and photographed in sixty-nine minutes with a 

modern aerial mapping camera. Above is a plan of the area. 

Below is a cross-section diagram showing the method of 
procedure 


teeming metropolis lying like a toy city of building blocks 
under its mantle of blue. 

There is another use for the aerial camera—the line: map. 
Maps must be made wherever human beings would live and 
prosper, or traverse the trails once made over land and sea. 


The photographic mosaic, or aerial map, can be easily made 
into a line map by eliminating non-essential details, and. it is 
being done wherever occasion requires. 

Within the last few days Fairchild has completed arrange- 
ments with the Laurentide Air Service operating for the 
Laurentide Company of Grand Mere, Quebec, Canada, to plot 
and develop aerial photographs of 1,500 square miles of their 
timber holdings in the North country. From the aerial pho- 
tographs, the foresters can count the number and tell the 
approximate size of the various kinds of trees. They can 
see burnt over, blown down, and cut over areas. They can 
literally do their lumber cruising in the office, quicker and at 
less expense than by the old method of sending timber cruising 
parties through the forest. The aerial photographs will be used 
as a check on the work done, to make sure that all cut timber 
is drawn out. With the photographs they will discover logs 
left on the banks of the river and they will be able to count 
and estimate the number of logs in the log booms. 
camera will find all these things and keep them on record per- 
manently just as it found all of New York City and everything 
out of doors. 

Aerial photography will increase in use and importance until 
it is an everyday part of routine business, just as ordinary 
photography is employed by every business and industrial 
institution today. This development will not only progress 
with the popularity of aviation. It will constitute one of the 
principal functions of the aeroplane. Not only will aerial 
mapping and other kinds of aerial photography come into 
general use among civilians but also with Governments. If it 
were to be used only for pioneer work, such as the preliminary 
surveying of the vast uncharted areas here, throughout the 
North American Continent, in all nations of South and Central 
America, the aerial camera would have steady and continuos 
employment for a score of years. Aviation authorities credit 
it with being one of the most progressive and profitable 
branches of aeronautics today and one which will develop with 
considerable rapidity. 

Were one to visit the Fairchild Aerial Camera Corporation, 
he would understand the stability of an organization required 
to develop an efficient aerial camera and produce the many 
different kinds of photographs which highly specialized charac- 
ter require. Not only competent photographers and camera 
men must be trained in this branch of camera work, but paper, 
lay-out, developing, machine operating and intelligent chemists, 
engineers and mechanics for laboratory work are included in 
the staff, each one of whom contributes his individual share in 
producing a picture of distinction. 


(Concluded from page 35). f 
machines getting-off with a mixture naturally on the rich 


side, even on the ground, and wasting at least ten per cent to. 


fifteen per cent for the rest of the journey. 

In my opinion the carburetor for commercial machines 
should contain two independent means of regulating the supply 
to the engine. The flow should be through a fixed jet of such 
capacity that the maximum requirements for getting-off are 
never prejudiced and an economiser under the control of the 
pilot added to the circuit in order that once safely in the air 
and well warmed up the petrol could be cut down to the 
minimum. 

Further, the economiser should operate in such a manner 
that in the event of its becoming at all out of adjustment 
there would be no chance of the petrol supply becoming 
strangled. One means of effecting this would be by making the 
economiser work on the prineiple of reducing the pressure 
in the float chamber, so that if anything went wrong all that 
could happen would be a loss of economy until the fault was 
corrected, but with economisers of the needle valve type it is 
almost certain that sooner or later trouble will be experienced 
necessitating a forced landing. 

It ought to be possible to-day to carry ten persons from 
London to Paris in still air on a single engine machine in 
two and a half hours on a consumption of about fifty 
gallons of good aviation petrol. 

Another and a most important factor in the petrol situation 
is the wide variation in the quality of the petrol supplied by 
the various companies. This absolutely prevents any company 
from operating its engines at their maximum efficiency as in 
nearly every case they are compelled to work with a com- 
pression ratio below that at which their engines could be 
safely worked. and consequently with a serious loss in efficiency, 
and incidentally without that reserve of power they might 
otherwise possess. The remedy for this state of affairs is not 
easy, largely because on the London-Paris route supplies have 
to be drawn from different countries and the fuel is generally 
widely different in character. 

The first requisite is a drastic revision of the basis on 
which petrol is sold. At the present time there seems to be 
a conspiracy of silence on the part of petrol companies as to 
the real value of their fuel for aero engines and most of the 


official specifications for petrol are based on false premises 
and are entirely useless for all practical purposes. It would 
perhaps be the simplest course if engine makers published a 
table showing the maximum compressions that could be used 
with their engines, according to the different toluene values 
that could be guaranteed by the petrol supplier. 

Thus, supposing a firm were using Lion engines, Messrs. 
Napier would provide a specification showing the maximum 
compression ratios possible with fuel of various toluene values 
giving consumption curves corresponding to the compressions 
indicated. The chief engineer of the transport company would 
decide the compression he would wish to adopt after considera- 
tion of the special circumstances of his particular service, and 
then proceed to place a contract for fuel according to the 
requisite toluene standard. 

But, ana a very important “but”, the petrol companies would 
have to guarantee and actually maintain the standard agreed 
upon, otherwise there would be trouble of the most serious 
description. 

It is believed that ten per cent to fifteen per cent could be 
saved immediately by effective co-operation between the vari- 
ous interests on these lines. 

There are also minor ways of effecting economy. For 
instance, petrol can be saved by avoiding as far as possible 
taxying machines under their own power. It is quite usual 
to see engines kept running for fifteen minutes after a machine 
arrives before taxying away to the sheds. At Croydon the 
largest machine can be pushed by hand from the Customs 
House to the level crossing, although a tractor is necessary 
when coming in the opposite direction. The petrol that can 
be saved, however, under this heading is very considerable 
and runs into hundreds of gallons per month with very large 
machines. ‘ 

There is also far too much petrol wasted tuning engines and 
warming them up before departure. A good ground engineer 
is worth paying well; if he thoroughly understands his engines 
and can test accurately and quickly he will save nearly £10 
weekly on petrol alone. . 

Economies such as are outlined in the foregoing may not 
appear of prime importance to-day, but it is fairly certain 
that they will all have to be effected to the utmost. farthing 
before the balance sheet can show a profit without the subsidy. 


The aerial © 
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Examinations for Flying Cadets 


The Chief of the Air Service has re- 
quested that ArrraL AGE give publicity to 
the fact that examinations are now being 
held at the following named stations for 
the purpose of securing eligibles for ap- 
pointment as flying cadets. The following 
are eligibles for this appointment: 

a. Enlisted men of the Regular Army. 
b. Civilians. 

Candidates must be, at time of applica- 
tions: 

a. Unmarried male citizens of the United 
States. 

b. Between the ages of 20 and 27 years. 

c. High-school graduates, or possess the 
equivalent of a high-school education. 

'd. Of excellent character. 

e. Of sound physique and in excellent 

health. 

The base pay of flying cadets is $75 
per month, which includes extra pay for 
flying risk. The ration allowance will 
not exceed $1.00 per day; the other allow- 
ances such as clothing, equipment, etc., 
are those of a private first class, Air 
Service. 

Applicants from civil life will be re- 
quired to pay all expenses incident to their 
appearance before the examining board 
for examination and no claim for reim- 
bursement of the expenses incurred prior 
to enlistment, will be considered. 

The term of enlistment is three years. 
As the course, due to unforeseen conditions, 
may extend beyond one year, flying cadets 
are enlisted for three years, but will be 
discharged upon completion or failure to 
complete the prescribed course, and will 
not be required to serve the unexpired 
portion of their enlistment period. 

Flying cadets who successfully complete 
the prescribed course of training will be 
commissioned Second Lieutenants in the 
Air Service Officers’ Reserve Corps (in- 
active status), and, upon discharge, re- 
ceive such travel pay and other allow- 
ances as are given other enlisted men when 
discharged from the service. 

Examining boards are now located at 
the following stations: 

Mitchel Field, Long Island, N. Y.; 
Bolling Field, Anacostia, D. C.; Langley 
Field, Hampton, Va.; Carlstrom_ Field, 
Arcadia, Fla.; McCook Field, Dayton, 
Ohio; Chanute Field, Rantoul, Ill.; Scott 
Field, Belleville, Ill.; Post Field, Ft. Sill, 
Okla.; Kelly Field, San Antonio, Tex.; 
Ellington Field, Houston, Tex.; Crissy 
Field, San Francisco, Cal.; March Field, 
Riverside, Calif.; Mather Field, Sacra- 
mento, Calif.; Ross Field, Arcadia, Calif. ; 
Philippine Dept., Manila, P. I.; Hawaiian 
Dept., Luke Field, H. T.; Panama Canal 
Dept., Cristobal, O.; Montgomery Air In- 
termediate Dept., Montgomery, Ala. 

The next class for the training of 
cadets in heavier-than-air (Aeroplane) is 
scheduled to commence about July 1, 1922, 
and the next class for the training of 
cadets in lighter-than-air™ (Balloon and 
Airships), is scheduled to commence about 
September 25, 1922. 

Due to the reduced strength of the 
army, the number of appointments to this 
grade will be limited, but it is expected 
that it will be possible to appoint about 
150 for the coming class. Applicants 


should be instructed, if eligible for this 
appointment, to communicate with this 
office and application blanks and other 
pertinent information pertaining to this 
training will be promptly furnished. 

Publicity was given to this matter a 
little over a year ago, but due to legisla- 
tion which prohibited enlistments at that 
time, it was not possible to examine the 
many applicants who applied as a result 
thereof. However, communications are 
being sent to persons who were interested 
at that time and it is possible that many 
desirable applicants will be secured in 
this manner. 


Mather Field Receives New Radio Outfit 


A large new radio outfit, consisting of 
a Navy Vacuum Tube Transmitting Set, 
with two 80-foot steel towers, has been 
recently received at Mather Field. When 
set up, the apparatus will have a daylight 
range of 1250 miles, continuous waves, a 
250 mile daylight range for wireless tele- 
phone, and 1250 mile daylight range, con- 
tinuous waves, for buzzer modulation. The 
arrival of this new set has aroused inter- 
est among both the old and new soldiers 
in the study of radio. 


In Honor of Lieutenant Schoen 


The Airdome at Headquarters 5th 
Corps Aera, Fort Benjamin Harrison, Ind., 
will be named “Schoen Field,” in honor 
of First Lieut. Karl J. Schoen, 137th 
Aero Squadron, who was killed in action 
in Verdun. Lieutenant Schoen’s residence 
at appointment was 5201 College avenue, 
Indianapolis, Ind. His Distinguished 
Service Cross citation reads as follows: 
“Ror extraordinary heroism in action near 
Aincreville, France, October 10, 1918. 
While leading a patrol of three machines 
he sighted nine enemy planes (Fokker 
type) and immediately attacked them. Al- 
though greatly outnumbered, he destroyed 
one of the planes and put the others to 
flight. He was killed in action October 
29, 1918, and has been officially credited 
with destroying seven enemy aircraft.” 


Cross Country Flying at Mather Field 


In the cross country formation for 
cadets, carried on under the supervision of 
the Post Operations Officer, Crissy Field, 
Presidio of San Francisco, Calif., is used 
as the destination for these flights, with 
Lieut. P. L. Williams as Flight Com- 
mander. The total number of miles flown 
during the month of January in connec- 
tion with this advanced training is: Linear 
miles flown—12,700; Man miles flown— 
25,400. 


Anti-Aircraft Practice at Crissy Field 


Lieutenant B. S. Catlin, Jr., as pilot, 
and Private A. Hartner, as radio operator, 
recently made an altitude flight of 17,200 
feet in connection with the anti-aircraft 
practice of the Anti-aircraft Battalion of 
the Coast Defenses of San Francisco. 
Conditions were very favorable for the 
flight, and the airmen were able to keep 
in radio communication at all times with 
the battery for which they were simulat- 
ing a target. 
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Airplane Show in Hawaiian Department 


The Aeroplane Show which was held 
by the 5th Group (Observation) at Luke 
Field on Saturday, January 21, 1922, 
proved to be a great success. Major-Gen- 
eral Charles P. Summerall, commanding 
the Hawaiian Department, a visitor at the 
Show, reviewed the 5th Group, after 
which he gave a talk to the personnel on 
“Morale,” which was appreciated by all. 
He was very liberal in his praise of the 
condition of the planes which were as- 
sembled on the flying field. 

The Judges for the show were Captain 
Frank W. Wright and 1st Lieuts. Walter 
Miller and William T. Agee, Air Service. 
In awarding prizes everything about the 
planes which evidenced proper care and 


compliance with regulations was  con- 
sidered, including General Appearance, 
General Cleanliness, Mechanical Opera- 


tion and Completeness of Equipment. In 
addition to the prizes, all members of 
crews whose planes won first prizes were 
given a 48-hour pass, and those winning 
second prizes a 24-hour pass. 

General Summerall expressed his re- 
grets at being unable to remain on the 
field to award the prizes, but subsequently 
wrote a letttter to the Commanding Officer 
of Luke Field, as follows: 

“I desire to communicate to you and 
through you to the officers and soldiers 
of your command an expression of my 
satisfaction and appreciation with refer- 
ence to the aeroplane show held at Luke 
Field on January 21st. The condition of 
the planes gave abundant evidence of the 
zeal and industry of the entire command 
that were required to place them in such 
superior condition. 

I desire to congratulate and to com- 
mend the following winners in the com- 
petition: 

Crew Chief, Staff Sergeant Carl Bos- 
tick, 6th Squadron (Pursuit) First Prize 
—DH4 Class—General appearance. 

Crew Chief, Staff Sergeant Elmer L. 
Beickel, 6th Squadron (Pursuit) Second 
Prize—DH-4 Class—General appearance. 

Crew Chief, Private Archie M. Chap- 
man, 4th Squadron (Observation) First 
Prize — DH-4 Class — Mechanical perfec- 
tion. 

Crew Chief, Private Joe S. Cruze, 6th 
Squadron (Pursuit)) Second Prize— 
DH-4 Class—Mechanical perfection. 

Crew Chief, Private James O. McCalla, 
6th Squdron (Pursuit) First Prize: Cur- 
tiss Class—General appearance and me- 
chanical perfection. 

Crew Chief, Corporal Forrest M. Young, 
4th Squadron (Observation) Second 
Prize: Curtiss Class—General appearance 
and mechanical perfection.” 


Officers’ Club At Bolling Field Nearing 


Completion 


The enlargement of the Officers’ Club 
Room is nearly completed and will be 
formally opened on the night of March 
3d, upon the conclusion of the monthly re- 
view also scheduled for that day for the 
benefit of General Bandholtz, command- 
ing the District of Washington: 


ENS, 
Jsq~ a0? 
seer iat 
GOT, 
HAY 


Ts ANae 


Sir Ross Smith’s New Adventure 


It is now some time ago that the first rumors were heard of a pro- 
posed flight around the world by Sir Ross and Sir Keith Smith. It 
appears that plans are now fairly advanced and that there is a possibility 
of the flight starting within the next three or four months. We under- 
stand that Sir Ross intends to use a Vickers “Viking”? amphibian, and 
after hearing his lecture on the flight to Australia and seeing the films, 
one feels convinced that the amphibian type of machine is the right 
one for the purpose. It is true that the land gear weighs a good deal, 
but on the other hand such a machine is not so restricted to long stages 
between airdromes as is the ordinary land machine. The route to be 
followed has not been definitely decided upon, but it will probably be 
the eastern one—i. e., London to Cairo and Baghdad, via France, Italy, 
etc., and thence to India, China, Japan, Alaska, Canada, Newfoundland, 
Azores, and home. The most difficult part of the route will, of course, 
be the Atlantic crossing, but if the route he laid over the Azores the 
distance should be within the capacity of the ‘‘Viking.” 


Germany and Aircraft Freedom 


From Berlin, under date February 10, it was announced that the 
prohibition by the Allies of the manufacture of aeroplanes and air ma- 
terial will cease as from May 5 next. The Council of Ambassadors 
decreed the date, February 5, as that on which Germany had fulfilled 
the terms of Article 202 of the Peace Treaty, and a period of three 
months has to elapse before manufacture and import can be resumed. 

The announcement adds that the manufacture will not be entirely 
released from control. By the terms of the London ultimatum Germany 
undertook to observe such regulations as the Allies might impose for 
the differentiation between military and civil aeroplanes. The Allies 
have not yet communicated to the German Government what these 
regulations will be, or what organization it is proposed to set up to 
see they are carried out. It is assumed, however, that the Inter-Allied 
Air Commission will terminate its work on May 5, and on the new 
regulations will depend the further development of the German air 
industry. 


Australia Building Up Air-Defences 


Arrangements are being made by the Australian Government, a 
correspondent of The Times states, to establish this year two aerial 
defence bases, in Victoria and New South Wales. Developments in this 
direction have recently been facilitated by the acquisition by the Com- 
monwealth Government of 128 aeroplanes of various types as a gift 
from the British Government. ‘ : 

It is the declared policy of the Australian Government to establish 
aerial defence bases in all the States of the Commonwealth as finances 
permit, and with this object in view the Victorian base is to be _con- 
structed so as to form a headquarters for all the State units. Here 
there will be a large depot for equipment and stores, and a training 
school for pilots, observers and aerial gunners, . 

Plans are also being made to establish a seaplane unit at Sydney to 
work in cooperation with the Navy. Nearly all the equipment needed 
for this unit has been given by the British Government. 


German Gliding Progress 


The aeroplane of the future must be of the type that will go the 
longest distance without the motor running; and a national campaign 
has been launched by German aviation experts to discover what type 
answers that requirement. ; ; 

Coasting in motorless planes is to become a sport engaged in by 
tecHnical school students to the same degree as American collegians 

football. 4 : 
Bthe terete of German Aircraft Manufacturers has organized this 
year’s contest and has offered a prize of 100,000 marks to the flyer 
who stays off the ground for the longest time; but to win the prize he 
must fly without interruption at least forty minutes, return to the 
starting point and fly at least three miles beyond. This means the 
prizes will go to the flyer who succeeds in about doubling the coasting 
time heretotore achieved in Germany. F. Askinger, director of_the 
manufacturers’ league, told the correspondent for the New_York 
Herald that he was confident this record would be reached. In the 
first year of coasting tests the best time was only seven minutes, but 
last year twenty-one minutes was attained. Herr Askinger admitted 
it was hazardous work, and that two capable flyers had lost their lives 

ear in this manner. Bin it ; 
asthe future of flying,” he said, “lies in its becoming popular—and 
for us, popular means cheap. Aeroplanes will have to be sold to, and 
meet the requirements of, the same kind of people who now use auto- 
mobiles. So the secret of the future is the small motor and the least 
possible fuel consumption. 

“The aeroplane, like the motor car, must be able to run as Jong as 
possible with the gas shut off. Heretofore aeroplanes have depended 
upon strong power to keep them aloft; and that fact alone has placed 
them beyond the reach of men and women in ordinary walks of life. 
What we must come to finally is the aeroplane motor of about eight 
horse-power, but this will be developed only when we know more 
about air resistance and air currents. If we have a coasting machine 
which is able to stay up forty minutes we shall have made a good be- 
ginning. A small motor will be able to keep this type flying when the 
wind fails.” 


Plan Air Service to Channel Isles 


Tests will be carried out shortly for the establishment of aeroplane 
service between Channel Islands and London for bringing garden pro- 
duce to Covent Garden Market. The experiments will be made with 
amphibian planes and it is likely that the Government will allow an 
air port to be established on the Thames, 7 

The present journey by boat and train takes ten hours. It is figured 
that the planes wil cover the distance in two hours. It is planned to 
have three planes making regular week day journeys. 
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Great Britain Abandons Airships 


Great Britain definitely has abandoned airships. The Air Ministry 
has announced that what is left of the great war fleet of aerial mon- 
sters is now fer sale, which means that the plants, materials on hand, 
the latest ideas in mooring masts and hydrogen generating works must 
go, too. The celebrated stations at Pulham Pee Norfolk already are 
awaiting dismantlement. 

This decision has been taken, it is stated officially, partly as a result 
of the failure of the plan for formation of an imperial airship service 
and partly on grounds of economy. The decision comes as a surprise, 
because a recent official statement said the airship fleet would be kept 
intact for some time to give an opportunity for the Dominions to take 
action to link up the empire aerially. At the imperial conference last 
summer such pressure was brought to bear by the Dominions, par- 
ticularly by Australia and Canada, that the airship scrapping program 
was delayed and there was hope that the service might be saved. 

Then came the disaster of the ZR-2, with the great loss of British 
and American lives, which caused widespread discouragement of any 
development of the plans. The ultimate decision still was under dis- 
cussion when the Roma was wrecked, and then even the stanchest 
friends of airships in this country gave up hope. = 

Sponsors for airships say that the official disinclination to carry on 
means that America and Germany will blaze the trail for airships. 
There is still a determined opinion here that the airship will succeed if 
given a chance. 

The Pall Mall Gazette says: ‘Great Britain now will have to take a 
back seat definitely as regards long distance air transport. There is 
one hope. An American is now hastening to this country to try to get 
ere at scrap prices, and fly them across the Atlantic. Good luck 
to him!” 


The 


It is, perhaps, a remarkable fact that in the past the very important 
question of providing a means of informing the pilot of an aeroplane 
as to the state of affairs within the petrol tank was either ignored en- 
tirely or else complied with in not an altogether satisfactory manner. 
We well remember the happy days when it was general practice to un- 
screw the cap of the petrol tank, insert a length of stick—together with 
any foreign matter adhering thereto—and ascertain the quantity of 
petrol in situ by the wet mark left on the stick after withdrawing it; 
whilst some of the devices put forward for: indicating the petrol lever 
were somewhat complicated and more or less unreliable. 

Now, however, thanks to the efforts of Messrs. S. Smith and Sons 
(M.A.) Ltd., of Central Works, Cricklewood, London, the well-known 
manufacturers of motor accessories and instruments, there exists an 
instrument, which may be fitted on the usual instrument board, that 
indicates the exact—or as near exact as really matters—amount of 
petrol in the tank at all times. 

Apart from being extremely reliable—which is testified by the fact 
that it is a standard fitment on all Vickers machines, whilst most of the 
Air Ministry contracts now call for one of these instruments—the 
most important feature of the Smith petrol gauge is its extreme sim- 
plicity, both in operation and in construction. 

It consists of two portions—the indicator itself, which is mounted 
on the instrument board or any other convenient position, and the 
piping and tank connection. The indicator is uniform in style and 
finish with the various other Smith instruments—air speed, engine 
revolutions, etc.—and contains a very sensitive pressure gauge working 
on much the same principle as the Smith air speed indicator; that is, 
it is fitted with a flexible diaphragm, made of specially doped silk, 
which forms one side of an air chamber, to which connection is made 
at the back of the gauge to a tube running from the bottom of the 
petrol tank. This tube is open at its lower extremity, and the con- 
nection with the indicator is made with the usual piping. The dia- 
phragm is, of course, conected through suitable mechanism to the 
pointer of the indicator. 

The operation of the gauge is as follows:—When the petrol tank is 
filled up with petrol a certain amount of the liquid rises up the pipe, 
compressing the air imprisoned within the tube, piping and air chamber 
of the indicator. This causes the silk diaphragm to expand, thereby 
moving the pointer round a given number of degrees proportional to 
the amount of petrol in the tank. It will be seen, of course, that the 
position of the instrument and the petrol tank relative to each other 
is a. matter of minor importance; the tank itself can therefore be 
higher or lower than, or some distance away from, the actual gauge 
on the instrument board. This fact, together with the extreme sim- 
plicity of the whole system, is of very considerable advantage in an 
instrument of this kind, and the only trouble that can possibly occur 
is that after a bad landing there is just a chance that superfluous 
petrol might be forced up the pipe, causing the gauge to read higher 
than normal. This trouble is remedied, however, by arranging a 
small hand-pressure pump fitted at the base of the instrument, a few 
strokes of which expel all the petrol from the tube in the tank, allow- 
ing it to’ rise again to exactly the correct amount necessary to give an 
accurate reading on the instrument. 

In the case of pressure-fed tanks a static pipe is fitted to the op- 
posite side of the diaphragm and arranged to project into the top of 
the tank.” With regard to the tube ‘taelt the end of this is slotted so 
that the tube may be pressed hard against the bottom of the tank and 
ensure that if it is ever removed at any time for adjustment it will 
always be returned to exactly the same position. 

The method of calibration is as follows:—Messrs. Smith and Son 
send out instruments with a blank dial which is calibrated on the ma- 
chine itself by filling up the tank with petrol, two, four or six gallons 
at a time, according to the size of the tank. The gauge is then re- 
turned to the makers, who engrave the dial and finish off the instru- 
ment. Naturally, any difference in the specific gravity of the petrol 
will affect the reading of the instrument, and it is; therefore, neces- 
sary when calibrating the gauge to note the grade of petrol that will 
be used on the machine. 

In addition to being absolutely invaluable for aircraft work, the 
Smith type of gauge is adaptable for use on reservoirs, storage tanks, 
etc., and a big future is pretty well certain for it. 

Enquiries should be sent to the manufacturers, Messrs. S. Smith 


Smith Petrol Level Indicator 


and Sons (M.A.), Ltd., Aviation Department, Central Works, Crickle- 
wood, pee 3, who will furnish blue prints and illustrations if re- 
quested. 
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Stability 


N aeroplane depends entirely upon its speed relative to the 
At for its support and direction. Therefore, if the 

aeroplane is to have a stability or steadiness—meaning 
by this, a tendency first to resist external forces acting to 
throw it out of its normal position in flight and, second, to 
return quickly to that position as soon as the disturbing force 
-ceases—the forces operating upon the machine in normal flight 
must be balanced against each other. Of the four forces 
peculiar to the aeroplane two are vertical and two are hori- 
zontal. Of the vertical forces, lift (comprising both the wings, 
tail and body) exerts an upward force to the machine, and the 
weight tends to pull the machine downward. Of the horizontal 
forces, drift tends to hold the machine back and the thrust 
(of the propeller) exerts a forward pulling force. 


These four forces must be balanced so that the total lift 
will equal the weight and the thrust equal the drift, in order 
for the machine to fly. The center of gravity of the machine 
should lie close to the other three forces and where it will be 
easier to balance them all properly. 


It is essential for the center of gravity to be located slightly 
2head of the center of lift so that when the power is off, re- 
moying the effect of the other forces, the location of the 
center of gravity will cause the machine to nose down and 
assume the proper gliding angle for safely descending. 


It is on this account that designers locate the wings of a 
machine in a relation to the center of gravity in such a posi- 
tion that it will be ahead of the center of lift, and locate the 
center line of the thrust sufficiently far below the center of 
drift (or resistance) so that in flight it counteracts the nor- 
mal tendency of the aeroplane to nose down, and all four 
forces completely balance each other, thus securing stability. 


Kinds of Stability 


The aeroplane must have stability in three directions, longi- 
tudinally, directionally and laterally. 

Longitudinal stability means the balance fore and aft. In 
other words it refers to the stability of the aeroplane in the 
direction of its length and tends to keep it from pitching or 
trying to fly nose down or tail down. 

Directional or “weather-cock” stability is the natural tend- 
ency of the aeroplane to remain head on to its course and 
prevents it from “yawing” or turning to right or left. 

Lateral stability is the sideways balance of the machine, 
keeping it steady across the span and preventing it from 
“rolling” or “banking” in the air. 


Longitudinal Stability 


The first thing to remember in considering longitudinal 
stability is that while the centers of gravity, resistance ‘and 
thrust remain in a fixed position, the center of lift changes 
its position as the angle of incidence of the wings is changed. 
For instance, consider an aeroplane balanced in a normal con- 
dition of flight and moving steadily along. Suppose a mo- 
mentary gust of wind of considerable force strikes the aero- 
plane in such a manner that the nose is forced down. In 
this case the C. L. (center of lift) moves backward along the 
wing chord and unless some opposing force is supplied to 
bring it back into normal position again, the pull of gravity 
might easily overbalance the lift and bring the machine into 
a nose dive. 

A large panel, usually of a somewhat semi-circular shape, 
known as the horizontal stabilizer is fastened flat on the top 
longerons at the tail in such a way that the wind meets it at 
a smeller angle of incidence than do the wings. When a down- 
ward wind on the nose sends the tail up, a restoring force is 
at once supplied through the resistance of the air to the stabil- 
izer’s upward movement and this force, though small in itself, 
acts at the end of such a long lever arm that it is sufficient to 
push the tail end down and restore a condition of equilibrium. 
in precisely the same way the reaction on the stabilizer acts to 
life the t-il up when it is turned at an angle due to the nose 
being lifted. 

Longitudinal stability for an aeroplane is therefore a ques- 
tion of a large enough stabilizer set parallel to the line of 
thrust on a well balanced machine. 
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_In determining the size and setting of the stabilizer, con- 
sideration must be given to the fact that the stabilizer acts 
in the “wash” of the wing panels, and that this air-wash has 
a downward slant towards the tail. In order that the wash 
be deflected upward from the tail, it is sometimes necessary 
to give the stabilizer a slight upward curve on its top surface. 


Directional Stability 


Directional stability is secured by having all the parts of 
the aeroplane which contribute to its total keel surface of the 
proper size and correct position. By keel surface is meant 
everything seen from the side of the aeroplane—fuselage 
side, struts, landing gear, wing ends, fin and rudder, etc. 


If the aeroplane is to promptly resume its original direction 
after being momentarily diverted from it by a side gust of 
wind, there must be more of this keel surface behind the center 
of gravity than in front of it. Of course there must be as 
much keel surface on one side of the longitudinal axis as on 
the other, to avoid having the plane swing from side to side. 


The size and location of the fin (or vertical stabilzer) finally 
decides the directional stability. The fin is usually a flat tri- 
angular panel located on top of the horizontal stabilizer, at 
right angles to it, and is “edge-on” to the air stream when the 
aeroplane is in normal flight. The slightest deviation from 
the straight course of the aeroplane (relative to the air; not 
relative to the earth) causes the force of the air stream to be 
felt on the side of the fin, and this force acting as on a long 
lever arm (the fuselage) is sufficient to swing the nose of the 
plane head on to the wind once more. 


Lateral Stability 


When one wing is tipped downward, the center of lift is 
thrown to one side and out of line with the center of gravity. 
So the resulting influence of lift and gravity then causes the 
aeroplane to roll over sideways and downward. To correct 
this influence, the wings are usually set with a “dihedral” 
angle—that is, with the wing panels inclined slightly upward 
from the center. With such a setting, when the machine is 
tipped over on one wing, the wing on the lower side presents 
more lifting surface, while the lift on the high wing decreases. 
Thus the tendency is for the low wing to rise and the high 
ve to drop, restoring again the lateral stability of the ma- 
chine. 


Controls 


Longitudinal control is obtained by means of elevators, or 
horizontal surfaces (usually two, acting together in the same 
direction) hinged at the rear of the rudder. 


Directional control is by means of a vertical rudder hinged 
to the vertical stabilizer. 

Lateral control is attained by double acting “ailerons” at 
the rear of the wings, near the ends, one arranged to lift one 
wing while the other depresses the opposite wing, and vice 
versa. 


Boy’s First Model Proves Successful 


A Lawrence Military tractor scale flying model built by 
Edwin Bockhold of McDonald, Kansas, proved to fly well, 
getting off the ground in a run of about four feet. This is 
the first model he has ever built. It has a wing span of 36 
inches. Covering is with Japanese silk. Complete, the model 
weighs eight and seventy-five-hundredths ounces (8.75). 


Wolves Hunted by Aeroplane 


Mr. Bockhold tells of an interesting event in his part of the 
country. He says that people in that section are getting more 
interested in aviation. A “wolf hunt” was staged at McDonald 
recently. A Doctor Brewster of Beaver City, Nebraska, (about 
75 miles from McDonald, Kansas) used two of his planes to 
spot the wolves from the air, and to signal to the men on the 
ground to keep them in line. This novel way of hunting wolves 
was a very efficient one and opens the way to further uses of 
aircraft in combating destructive animals on a large scale. 
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Flying Tips 


A few little tips to your boys who fly, 

Before you start, and when you're in the sky. 
My experience taught me a few ; 

And I will try to explain them to you. 
Be careful and fly a very good plane 

To use a poor one is never sane; 
Many a gcod pilot, who did some stunts, 

Found out too late that he was taking a chance, 
Something will go wrong before you can land, 
And you will come down fast, hitting the sand. 


The rear part of the fuselage is known as the tail, 
Always make sure it is sturdy, not frail. 
This tail and controls were in front one time, 
The Wright Brothers thought they were doing fine. 
Then Curtiss came, and when flying one day 
A bird used his tail to get out of the way— 
And he realized that, with the tail in front, 
He wouldn’t have been able to do this stunt; 
So he went by and put it as we know 
Where the birds have their tails—it is better so. 


Now to fly, you need a mechanic, 

If good, he can save many a panic. 
Little details leave to him to get ready, 

Always be sure that your nerves are steady, 
And when you’re ready for exhibition, 

Your clothes must fit and cause admiration. 
Girls will look as to the plane you ramble, 

And whisper nice things—that, you can gamble. 
When inspecting the plane always look wise 
Everything must be right when you rise. 


If you don’t know how, make it a good bluff, 
Then people will think that you know your stuff. 

Be sure your nerves don’t leave while inspecting, 
Or the throng will have fun in suspecting. 


Under the wheels place blocks, so ship won’t run away 


While you test your motor out at full sway. 
Next get on board, and if you think it hard, 

Think of a Pullman berth, which is as bad. 
Without kicking holes in the linen part, 
You'll soon be ready now for the start. 


Be sure to strap yourself in the seat 
With the rudder bar just touching the feet. 
Then make sure that everyone stands clear 
Back from the ship and the propeller’s lair. 


When you call: “Contact,” and push down on the switch, 


Your mechanic will give the propeller a hitch. 
If the motor will not instantly take, 

Think of Henry, and products of his make. 
Don't get impatient the first thing, boys, 
The motor will start with a lot of noise. 


Tf started you will see a dizzy prop, 


Give her the gas slowly, or she will choke and stop. 


When warm, give her the gun, all she can stand, 
To turn up enough “revs’—it surely feels grand. 
Now find if the motor to throttle replies— 
It will mean a lot, when riding the skies. 
Next, move your control stick from left to right, 
And find if controls will respond at sight, 
This is to be known .s the “joystick test,” 
So we wiggle it the same as the rest. 


The biocks are removed, you are ready to try, 

f you can, into the wind you must fly. 
Now give her the gas—all she can stand, 

Pressing the joystick forward with one hand. 
The tail raises and enough speed is found; 

You come back with stick, so leaving the ground. 
When you're in the air you must practise next 

To fly straight is the aviators text. 
Parallel with horizon the wings must keep, 
Don’t climb too much, never turn too steep. 
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A stall will result if you climb too much, 
And you will land with a need for a crutch, 
If the left wing dips bring stick to the right, 
If the right dips, bring stick to left side. 
If the tail dips, push forward without fear, 
And if the nose dips pull the stick to the rear. 
If everythirg dips it’s good to know 
A childhood prayer—it is better so. 
Don’t mind a mistake—it will go all right; 
Make a turn now, and keep the field in sight. 


When nearing the field get ready to land, 
Don’t hold the stick too tightly in your hand. 
Throttle the motor, while nosing down the ship, 
Don’t dive too steeply at too lively a clip! 
While nearing the ground head into the breeze, 
Bring stick back slowly and speed will decrease. 
If you come down in a long, even glide, 
The plane will touch ground and evenly ride. 
Good pilots touch ground without any force, 
While poor ones hit hard, and do even worse. 


As you don’t get hurt while in the air, 
Be careful how you land, do not show fear. 
In landing poor, get out the best you can, 
Blame something, keep yourself out of the pan. 
After landing you'll need one of two bets— 
Medical attention, or cigarettes. 
If landing is good get up enough speed, 
With lots of noise toward the crowd proceed. 
Then stop the motor and get out of your seat, 
Take care of the linen and watch your feet. 


Then questions will come how it is above, 


Like “how big the town looks,” or “Cutchies Grove.” 


If you don’t answer all you’re a beaut, 

You don’t have to stick closely to the truth. 
They always like to question you 

And think you’re an Information Bureau. 
To get away it is no use to try, 

To satisfy them all you will have to lie. 
Just say for “only” fifteen iron beans 
You will take them up to look at the scenes: 


Just a few more words before I quit, 
Carry with you something like a tool kit, 
Also make sure of plenty of gas and oil, 
It sure comes handy and don’t last to spoil. 
Then linen and thread and a can of dope, 
A motor cover and a towel with soap. 
So long now, boys, next week look me over 
In my new poem, “The Aerial Rover.” 
You. will like it almost as much as I do, 
For it is exciting and almost true. 


BoB OR: 


The Wings of Mars 


A genius tied a thought to his kite, 
And it sailed above the stars; 

He pulled it back to earth again, 
And when the grim god Mars 

Had armed himself, and bent his bow, 
To let his arrows fly, 


This thought had grown, and Mars perceived, 


And so he wondered why :— 

If weapons are the tools of war, 
And death the work at hand— 

He should not use of every means, 
On ocean, air and land. 

Thus, while the grey ships sailed the deep, 
And death rode on the waves; 

The great guns bellowed on the earth, 
And filled the heroes’ graves. 

But high above—among the stars— 
A shadow hovered there; 

And death rained down in silent hate, 
From dread ships of the air. 


Lawder. 


_ a ~ oe 


cas 


the next ten years. 
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ported over French lines in this brief period of operation have 
mostly been expensive material, like clothes, furs, millinery, 
clocks, jewelry, paintings, films, and choice perishable foods, 
such as seasonable fruits, eté. It would be interesting to 
know the value of the merchandise which has been carried 
as express matter by the aerial operating companies in France, 
but these figures not being available, we can surmise it know- 
ing that on the approximate value of a large percentage of 
112 tons of express matter carried during the year 1921, 560,- 
000 francs were paid for customs duty at the aero-port of 
Bourget, (Paris); where the traffic between France and 
England, Belgium, Holland and Hungary converges. This 
figure does not include any customs duty which might have 
pee paid in connection with the traffic between France and 
pain. 

Due to the geographical and political importance of the city 
of Paris, the French capital is the center of operation of all 
French railroads, and therefore the Bourget aero-port which 
is really the aero-port of the city of Paris is bound to be the 
most important center of commercial aviation in France, from 
epic almost all aerial lines radiate like the spokes of a 
wheel. 

The total number of passengers carried by French and other 
aerial lines passing through the Bourget aero-port from May 
1, to October 31, 1921 was 10,994. In the same period of time 
97 tons of express material and 5100 lbs. of mail were handled 
at Bourget. 

Table No. 2 gives the figures for each month in the above 
period of time. 

Table No. 3 shows a comparison between the number of 
passengers, aeroplanes, tons of express matter, and pounds of 
mail handled through the Bourget aero-port during September 
and October, 1920 and during September and October 1921 
respectively. The increase in the service as resulting from 
the comparison of these figures shows a noticeable progress. 


Cost of Operation 


As mentioned before, the cost of operation of commercial 
aerial lines in France, due to various reasons, has not been a 
success by any means, and though conditions are continuously 
improving, the progress made is hardly in proportion with 
the heavy expenditures made by the Government under the 
form of subsidies and by privately owned capital invested in 
the operation of these lines. Much more satisfactory results 
might have been achieved if there had been a more ready 
response on the part of tbe public in patronizing the aerial lines 
and on the part of the capitalists in investing sufficient 
money in these companies as to allow the building of better 
aircraft and in general a more economical utilization of the 
present lines. The operating companies as organized at 
present are made up of groups of aircraft manufacturers, 
manufacturers of aircraft material and privately owned capital 


_obtained through the sale of stock of the operating companies. 


As can be seen by the figures given in Table No. 1, the 
estimated total revenues of the operating companies was about 
45,000 francs in 1919, 720,000 francs in 1920 and 2,400,000 
francs in the first eight months of 1921. The revenues of 
these companies per mile flown varied from .225 to 1.37 and 
to 2.5 francs in 1919, 1920, and 1921 respectively, which is far 
below the actual cost of operation, which according to an 
estimate made by Breguet, taking as a basis the service be- 
tween Paris and Londres only, is in the order of 14.5 francs 
per mile flown. The total declared capitalization of all the 
peecaling companies was, at the end of 1921, 25 millions of 
rancs. 

The continuation of the operation of these lines has been 
rendered possible through the heavy subsidies paid by the 
Government, in order to facilitate and to encourage the 
establishment and the development of commercial aerial lines 
in France. The undersecretariate of aeronautics in France 
has obtained from Parliament sufficient funds to allow pay- 
ments of subsidies to specially important companies during 
This law was pased on July 31, 1920. 
This legislation will undoubtedly greatly help in the develop- 
ment of commercial aviation in France, allowing as_it does 
to spread over a period of ten years, the losses which were 
incurred so far. As an indication of the costs of operation 
of aerial lines in France, the following figures furnished by 
Breguet, based on the cost of operation of Breguet 350 hp. 
aeroplanes operating between Paris and London, may be taken 
as a fair average: 

Fuel 2.50 francs per mile; Oil .40 francs per mile; 1 pilot 
65 per mile; depreciation of flying equipment 3.25 francs per 
mile; repair of aircraft and aircraft material 2.90 francs per 
mile: cost of hangar and transportation of passengers by auto- 
mobile from Paris to Bourget .8 francs per mile; overhead 
expenses 4. francs per mile; making a total of 14.55 francs 
per mile. With the type of aeroplane used by Breguet at 


' period have been about 2,000,000 francs. 


the present time having a carrying capacity. of half a ton only 
of commercial load, the cost of the ton mile is 29 francs. 
Actually the cost of the ton mile is noticeably higher due to 
the fact that on the average airplanes are travelling only half 
loaded. These figures are rather high, but it is anticipated by 
Breguet that inside of the next two years, the cost of opera- 
tion per mile can be brought down to 8 francs by using aero- 
planes best adapted to the kind of service required of them. 

It might be interesting to know that an aeroplane is now 
being designed by Breguet, having a total hp. of 2,000; 
carrying surface 2,500 sq. ft, total load 14 tons, commercial 
speed 124 miles per hour, capable of making a non-stop flight 
with a full load on board of between 1550 to 1850 miles with 
20 passengers supplied with the desired comforts on board, 
and a crew of 7 men to man the ship. It is estimated by 
Breguet that the cost of the aeroplane after the design has 
been perfected and the first one or two aeroplanes have been 
thoroughly tested, is going to be 1,000,000 francs, which is 
going to be spread over 1,000 hours of flying. The cost of 
operation per ton-mile is figured to be 12 francs. Figuring 
on 200 pounds weight per passenger and his baggage, the cost 
of operation per passenger per mile has been calculated to be 
1.20 francs. 

To go from Paris to Buenos Aires, South America, the 
charge on steamship lines for first class cabin is 15,200 francs 
and the trip is made in twenty days. The Breguet aeroplane 
now being constructed, starting at 1 P.M. on Saturday from 
Paris can reach Buenos Aires in two days and nineteen hours, 
after making stops of one hour at Casablanca, Dakar, two 
hours at Rio de Janeiro. The cost of the trip to the oper- 
ating companies, taking as a basis the figure 1.20 francs per 
passenger per mile, is equal to 9,000 francs as compared to 
15,200 francs which is charged by the steamship company 
making the same trip in 20 days. 

A second route which has been laid out by the Breguet 
Company in the Far East is Constantinople, Bagdad, Bombay, 
Calcutta, Hanoi, Shanghai, Yokohama, a distance of 9,250 
miles which can be covered with the Giant Breguet aeroplane 
in four days. The cost to the operating company per pas- 
senger, figured on the same basis as stated before is 11,000 
francs. To make the same trip by rail and water, it costs 
12,000 francs and it takes 42 days. The price of 1,000,000 
francs calculated by Breguet for building this giant aeroplane is 
not the price which the first aeroplane, now being designed, is 
going to cost, but it is the price which it shall cost to build other 
aeroplanes in the future after this first one has been built, tested, 
modified and made absolutely fool-proof. 

It is calculated that 6,000,000 of francs will be spent by the 
Breguet firm for deveoping this new type of aircraft, with 
the expectation of operating it between Paris and Buenos 
Aires and Paris-Yokohama. 


Insurance 


With the birth of-aerial navigation, the insurance to cover 
the risks of this new means of transportation has become 
necessary. It is too early as yet to have any statistics on this 
matter but we can survey what is being done at the present 
time by insurance companies. The most of the insurance 
companies in France grouped together in 1919 for carrying 
in common the risks of aviation. French insurance policies, 
in principle, insure the navigating personnel on the basis of 
15% of their salaries for single men and 25% of their salaries 
for married men. The tariffs of some of the companies vary 
between 20% to 221%4% depending on the kind of licenses 
held by the pilot. Insurance rates for the ground personnel 
are 3 to 4% of their pay. Due to accidents on the line 
Paris-Londres in the last two years, liabilities paid by the in- 
surance companies have been more than 3,000,000 francs. 
The premiums collected by insurance companies in the same 
This is the reason 
why at the present time most of the insurance companies do 
not write any more insurance policies for the flying personnel 
of aerial companies. 

The rates for the insurance of aircraft are very high and 
for this reason not all the aircraft in operation are insured. 
If aircraft manufacturers, and aerial navigating companies all 
took insurance on their flying material and the lives of their 
personnel, the insurance rates would be brought down to 
more reasonable figures. French aerial operating companies 
are favored by the Government in the insurance game, be- 
cause the Government pays one third of the insurance pre- 
miums paid by the companies for insuring their personnel and 
their material. This of course, applies only to those com- 
panies which are subsidized by the Government. For the in- 
surance of passengers, the rates charged are about 10% of 
the premium payable in case of death for each trip. 

At the present time. the aerial operating companies to cover 
themselves against suits, which might be started against them 

(Continued on page 46). 
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TRADE MARK 
DOPES AND COVERING MATERIALS 


Can be obtained through 


JOHNSON AIRPLANE & SUPPLY CO. Dayton, O. 
FLOYD J. LOGAN 712 Superior W. Cleveland, O. 
F.C. AYARS 329 East 81st St. Los Angeles, Calif. 
JAMES LEVY 2055 Indiana Ave. Chicago, Ill. 
DE LUXE AIR SERVICE Asbury Park, N. J. 


ROBERTSON AIRCRAFT CORP., 
5248 Oakland Ave., St. Louis, Mo. 


or from 


TITANINE, Inc., Union, Union County, N. J. 


MOTOR REBUILDING 


CYLINDER GRINDING 
ALUMINITE PISTONS 


Iron Pistons, Piston Pins and Rings. 


COMPLETE MOTORS 


Parts for all airplanes and motors. 


Finest equipment in U. S. for motor work. 


GREEN ENGINEERING COMPANY 


Dayton, Ohio 
Main St., at Burns 


NOW AVAILABLE FOR YOUR AUTO 
“‘The Plug That Cleans Itself’’ 
Saves 


=: B-G 


GUARANTEED CARBON AND OIL PROOF 


More 
Power 


Recognized as the best for aeroplanes, 
its success for automobiles is assured 


B-G CORPORATION 
33 Gold St., New York 
If your dealer cannot supnly you, send us his name and $1.00 


for each plug, stating name and year of manufacture of your 
car. 


FLYING SCHOOL 
Our Graduates Are Satisfied 
YOU WILL BE TOO 


If you come to this school for a flying course. 
Students enroll every day in the year 
Students graduate every day in the year 

Your license assured—fair treatment guaranteed. 


Write for booklet 


PHILADELPHIA AERO-SERVICE 
CORPORATION 


636 Real Estate Trust Bldg. Philadelphia 


SPECIAL OFFER 
New wheels with casing and tube 


$12.00 comp. F. O. B. Buffalo 


Canuck JN4 and 0X5 


Spares and Supplies 


Special prices from now until end of season. Act 
quick, don’t wait until Spring to refit; use your spare 
time in the winter season. 


Write us direct for quotations 
ERICSON AIRCRAFT LIMITED 
120 King Street E. ; Toronto, Canada 


Aerial Photoorapea : 


WW are always in the market 

for goodaerial photographs, | 

and we invite our readers to sub- 

mit to us aerial views of 

landscapes, seascapes, forests, 

mining regions, etc. Address: 
Photo Department 


AERIAL AGE WEEKLY 


280 Madison Avenue New York 


Automatically sorts and 
routes mail, memos, orders, 
etc. for all to whom mail is 
distributed. It holds refer- 
ence papers out of way but 
immediately at hand when 
needed. 

A Steel Sectional Device 

Add new compartments as 
required. Sections $1.20 each. 
Five-compartment Kleradesk 
illustrated below only $7.20. 
Write for free instructive, 
illustrated folder, ‘“‘How to 
Get Greater Desk Efficiency.” 

Ross-Gould Co. (10) 
277 N. 10th—St. Louis 
IRE Chicago 
vay Cleveland 


STONE MANUFACTURING CO., Inc. 


Supreme Propellers 


. For 
- immediate 
delivery 


Future Location, 2623 Olive St., ST. LOUIS, MO. 
Pioneer Propeller Builders Established 1910 


PAR egy le 


AERIAL AGE WEEKLY, March 20, 1922 45 


LEARN AERONAUTICS 
GOVERNMENT EXPERTS AS INSTRUCTORS 


Home-study and residence courses in Airplane Con- 
struction and Navigation, Aerodynamics, and Airplane 
Engines... | * 
Dean, Richard A. Smith, B.S., B.E., Testing Engineer, Aerodynamic 
Laboratory, U. S. Navy Yard. Write for catalog to the 
School of Aeronautics, RESEARCH UNIVERSITY, 
20 Jackson Place, Washington, D. C. 


THE PETREL 


was tested on March 3d, off the ice on the St. Lawrence River. 
It exceeded the performance specifications in speed, climb, and 
every other detail. 


For complete information write 


HUFF DALAND AERO CORPORATION 


1018 COMMERCE BLDG. KANSAS CITY, MO. 


Set, Eight OX5 New Pistons 
$25 


Write for our other special quotations. 


JAMES LEVY AIRCRAFT CO. 


2037 Indiana Ave., Chicago 


OX5 and Utility Parts 


Write for spring price list. 


Canuck 


Prompt Shipments — Intelligent Service 


AIRCRAFT MATERIALS & EQUIPMENT CORP. 
1409 Sedgwick Ave. New York City 


V-2 (200 H.P.) Parts Cheap MARCH SPECIALS OXX Parts on Hand 
0% Must Accompany All Orders 
1 New Rt. Lower Wing (Covered by Voisin), 5 Coats Dupont Dope, 3 of 
Valspar Varnish $100.00 
1 New Zenith with Altitude Adjustment 15.00 
1 Overhauled OX5. New Rings, Hose, Gaskets and All Other Necessary 
Parts. Guaranteed 20 
1 Overhauled OXX2. Has Run 70 Hours. 
Heavy Wrist-pins 
6 Used, But Very Good Wings. 
1 Overhauled Exhibition Ship, Extra Large Wing Surface, Extra Braced, 
Larger Tail Group, Nearly New OXX Motor, Ideal for Fairs 
1 New Canuck (Covered by Voisin), Without Motor, Blue Fuselage, 


White Wings 
Other Ships $800 to $1200 
DE LUXE AIR SERVICE, INC., 


WING COVERING 
Accurately Done 
Grade A Cotton 40c per yard. 
Scalloped Cotton Tape 214” 4c per yard. 
G. VOISIN, Expert 


21 years of practical experience. Contractor to U. S. Air Mail 


70-72 Rome St. NEWARK, N. J. 


Asbury Park, N. J. Tel. 9170 Market 


Advertising 
in this department 
10c a word 


Ex-Pil 
ENTS U. S. Ak Servicd 


$2.50 minimum 
ALLEN E. PECK 


pat 
Patent Attorney 


Pacific Bldg., Washington, D. C. 


FORMER R. A. F. and U. S. PILOT—Instruc- 


tor and pursuit pilot during war, flying con- 
tinually since. Over 1800 hrs. 12 types. Desires 
connection. Salary no object. Address Box 655, 
c/o ArrtaL AGE WEEKLy, 280 Madison Ave., 
New York City. 


FOR SALE—1 Standard Ship, Hispano Suiza 
engine, 150 H.P., flown 20 hours since over- 
First reasonable offer takes ship, will 
trade for automobile. A. W. Hansen, Rio 


Floor boards 
Any strut $1.00. Other parts 
as cheap. Send for list. Address Box 144, 
Williford, Ark. 


FOR SALE OR TRADE—New, never flown, 
three passenger DeHavilland Six with Curtiss 

X5 motor complete all instruments. Make 
offer. Address Box 653, c/o Arrtat AGE 
WEEKLY, 280 Madison Ave., New York City. 


NEW CURTISS OX5 8 cyl. 90 H.P. motors, 
complete in original boxes $500. Floyd Logan, 
712 W. Superior, Cleveland, Ohio. 


EX-ARMY AVIATOR wants position as pilot. 

lve years in aeronautics. Will go anywhere. 
Address P. J. Woodbury, 13 artlett St., 
Malden, Mass. 


Classified Advertising 


= Attorney and 
Henry W. Driscoll Counsellonne Law 
714 McGill Building, Washington, D. C. 
Air Service Pay and Flying Increase 
Former Cadets and Officers, Air Service, 
U. S. Army 


NEW LIBERTY MOTOR, Army Type, 12 cyl. 
400 H.P. Cost $4600. Will sell for $2150; also 
one used Navy Type Liberty motor—perfect 
condition—$750 F.O.B. Portland. Address L. 
L. Adcox, 374 Wasco St., Portland, Ore. 


FOR SALE—New Liberty motor parts, rea- 
sonable price, immediate shipment. Also brand 
new Curtiss OX5 cylinders. Never uncrated. 
Address Grant Motor Co., 912 E. Grand Blvd., 
Detroit, Mich. 


MODEL AEROPLANE BUILDERS — Send 
twenty-five cents coin for illustrated directions 
for carving propeller also sample blank. Inter- 
national Aeroplane Co., 310 East 46th St., New 
York City. 


FOR SALE—Sport Farman two seater flown 
only 40 hours. Good as new. Motor and ship 
guaranteed perfect condition. A bargain at 
$2850.00 cash no trades. Write or wire. Wallace 
Kellett Co., Widener Bldg., Philadelphia, Pa. 


NEW CURTISS OX5 90 H. P. motors com- 
plete in original boxes $450. New wings, upper 
$110.00, lower $100.00. Guaranteed dope, five 
gallon can $10.00, fifty gallon barrel $50.00. A 
grade mercerized cotton 40c yard; A grade 
linen 75c yard; AA grade linen 90c yard; 
Resistal goggles $6.75; Leather helmets $6.00. 
Floyd Logan, 712 W. Superior, Cleveland, Ohio. 


WING PERFORMER desires to connect with 
aviator or concern who needs change plane and 
wing walker for coming season. Roy Field, 
1403 S. Broadway, Dayton, Ohio. 


FOR SALE—Brand new H-boat 6 passengers. 
Also spare motor parts (Liberty). Also sev- 
eral new Liberty motors at sacrifice prices. No 
reasonable offer refused. Reinhardt, 20 West 
34th St., New York City. 


ATTENTION AERONAUTICS—Write, tele- 
graph, or telephone me if your wants can be 
supplied aay rigger. I desire a position. Chas, 
Baughan, Y. M. C. A., Miami, Fla. 


All orders must be accom- 
panied by post office money 
order or certified check. 


NEW AVROS $650 to $1500 
Stationary or Rotary Motors 


C. D. Chamberlin 
Hasbrouck Heights, N. J. 


4 V-2 NAVY TYPE CURTISS MOTORS, used 
very little, complete with two Berling mag- 
netos, short only carburetors and intake con- 
nections. In good mechanical condition. Will 
sell-any one or all four. Price low. Write 
R. R. Teetor, Hagerstown, Ind. 


NEW HAMMONDSPORT MOTORS in original 
crates, $450.00. Overhauled, $275.00. New 
covered wings upper, $80.00; lower, $75.00. 
Guaranteed dope, $1.65 gal.; 5 gal., $7.50; 50 
gal. bbl., $60.00. Landing gears, complete less 
wheels, $48.00. Everything guaranteed. Let 
me buy ages crash. North Central Aviation Co., 
R. W. Shrock, Mgr., Marceline, Mo. 


WANTED—Model M.F. or Aeromarine 40 
Flying boat, also Avro fitted with pontoons and 
130 H.P. motor. State price, age, condition, 
motor, location, etc. Address P. O. Box 43, 
Keyport, N. J 


YOUNG MAN with little flying experience, 
having capital to buy an aeroplane, wishes 
partner to fly on commission. Address Box 
654, c/o ArriaL AGE WEEKLY, 280 - Madison’ 
Ave., New York City. 


MODEL AEROPLANES AND SUPPLIES— 
Let us supply you. Send for our latest catalog. 
10c brings it to you. Wading River Mfg. Co., 
672-AB, Broadway, Brooklyn, N. Y. 


1 Will take $1500 
cash. A bargain. G. Erxleben, 27 Glasser St., 
Evergreen, N. Y. City. : 


WRITE FOR INFORMATION on our flying 


course. Lowest prices on new and used OX5 
wots Wallace Bros. Aero Co., Bettendorf, 
owa. 


MODEL AEROPLANE BUILDERS—Send 25c 
coin for sample propeller blank, illustrated direc- 
tions for carving accurate propeller. Interna- 
tional Model Aeroplane & Supply Co., 310 East 
46th Street, New York. 
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The Waco $3500°2 


CLIMB SPEED ECONOMY 


The Old Reliable OX 5 Motor 


Thirty-five to Eighty Miles per Hour 


Five Hundred Feet per Minute Loaded 


Eight Hundred Feet per Minute Light 


Takes off a Dime Lands on a Stamp 


Give Aviation Half a Chance 


GET A REAL SHIP 
LET’S SHOW YOU 


Special Proposition for Owners 
Canucks or Dees 


Address 


THE WEAVER AIRCRAFT CO. 


Lorain, Ohio 


(Continued from page 43). 

by passengrs or their survivors in case of accident, have their 
choice between two insurance policies. They can either pay 
10% of the price of the passage or 500 francs per year and per 
passenger seat available on all their aeroplanes carrying pas- 
sengers. The maximum liabilities of the insurance company 
in consideration of the payment of these premiums cannot ex- 
ceed 100,000 francs per passenger transported by the company. 

The insurance for merchandise is much cheaper than the 
insurance for personnel and flying material. The rates 
charged are 2.50% of the declared value on the line of Paris- 
Amsterdam, 6% on the line Paris-Prague, 10.50% on the 
Paris-Warsaw, 3% on the Bayonne-Bilbao, 10% on the Tou- 
louse-Casablanca and 2.50% on the Toulouse-Bordeaux. 


Conclusion: 


As we have seen before, the French Government seems to 
take a very lively interest in the establishment and develop- 
ment on a large scale of commercial aviation along interna- 
tional lines. Political expediency and a clear vision of the 
future commercial advantages to be gained, coupled with the 
military advantages accruing in case of war by the possibili- 
ties to requisition and to operate for military purposes, the 
flying equipment and the ground organization of aerial com- 
panies, are important factors in this matter. 

The Aero Club of France is also contributing a good deal 
to the development of aeronautics in France, as is evidenced 
by the numerous aeronautical events which have taken place 
in France since the war. Besides, however, being an im- 
portant medium through which air races and exhibitions are 
organized in France, the Aero Club contributes also a good 
deal to the development of aircraft and power plant develop- 
ments by awarding prizes to the best products of the French 
aircraft manufacturing industry, built according to specifica- 
tions. Mr. Michelin, who until recently was President of the 
Aero Club, has been a very generous patron of aeronautics 
and has given freely, money for promoting the development 
of the French aircraft manufacturing industry. The present 
President of the Aero Club, Mr. Flandin, who was until re- 
cently the undersecretary of aeronautics in France, has taken 
Mr. Michelin’s place, and he will no doubt further extend the 
activities of the Aero Club. 

Last year, a “French committee for Aeronautical propo- 
ganda,” was established in France mainly due to Mr. Michelin. 


Learn to Fly 


Aviation is making such strides that it needs 
more men right now 


You Can Learn To Fly 


I can teach you how to become a successful pilot in a short 
time. My course is so arranged that you get only the things 
you need to make you a good aviator. 


The Diggins Extension Course 


is up-to-date, teaches you what you must know to become an expert fiyer. 
This course is written by competent instructors right on my flying fleld. 
Itis kept right up to the minute—all new developments in aviation are 
included. That is why it is recognized as the most complete and practi- 
cal course offered today. My course saves you time and money because 
it prepares you at home so that you are ready to begin ilying the day you 
arrive at the flying school. 


superior Points of the Diggins School 


1. The Diggins school is the oldest. largest and most complete 
commercial aviation school in America. 
The Diggins school is located in Chicago, the center of 
Aviation. 

. Living quarters and free employment service are main- 
tained for students. 

Diggins, guarantees ‘to make you a pilot. 

Hy Diggins’ pilots get top notch salaries. 
. References, any aero club in America. 


WRITE TODAY Miyittsttates catalog. ens Pe 


‘The Ralph C. Diggins School of Aeronautics 


Dept. 8 140 N. Dearborn St. Chicago, Ill. 


Please send me the Diggins catalog and information about the Diggins 
flying course. 


This committee which is presided over by General Duval, who 


up to 1920 was the Chief of the “organ of coordination of 
aeronautics and aerial transports” (which as we said before, 
was superseded in 1920 by the creation of an undersecretariate 
of aeronautics) has recently offered a prize of 1,000,000 francs 
for an aerial engine possessing the requisite characteristics for 
safe and economical operation required for commercial ser- 
vice. The time limit for entering such an aerial engine into 
the competition is June 1, 1923. The money for this prize 
was, supplied by Mr. Michelin. 

he close ties existing between France, England, and Bel- 
gium, on civil aviation policies, as it is evidenced by the peri- 
odical conferences which are held between the French, English 
and Belgian departments of civil aviation, and the French 
supremacy in Poland and in the nations of the Little Entente, 
greatly point to the intention of the French Government to 
have French civil aviation be an important factor in conti- 
nental Europe. 

The factors which contributed so far to make aviation an 
unsuccessful financial undertaking are due to lack of expe- 
rience in this new type of transportation service, are due to 
the flying equipment used and are also due to the lack of 
interest on the part of the public and to the high rates 
charged for this service. These are being gradually elimi- 
nated and the Government has done a good pioneer work in 
allowing the present aerial lines to operate at a loss, and by 
providing a good ground organization and a well organized 
meteorological and wireless service, which are essential to the 
successful operation of aerial lines. 

I think it is safe to predict that although the Germans after 
May 5, of this year will enter very keenly in the competition 
for civil aviation services in Europe, France has a good start 
on them. 

The French Air Budget for 1922, as passed by Parliament, 
totals approximately 436 million francs. The main appro- 
priations are: Minister of War: For Home Squadrons, 214,- 
287,500 francs; Algeria and Tunis 9,936,490 francs; Morocco, 
22,173,092 francs; total 246,397,082 francs. Under Secretary 
of State Department for Aeronautics, 147,219,970 francs, 
which includes foreign air attaches, 200,000 francs; technical 
service, 5,400,000 francs; prizes and subsidies for commercial 
aviation, 45,382,000 francs. Ministry: of Marine, 37,318,543 
francs; Ministry of Colonies, 4,991,000 francs. 

(To be continued). 
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SPEED-RANGE 


The greatest problem in Aviation today is slow flying. Almost all airplanes are fast 
enough. Almost none are slow enough. 

Speed-Range is the difference between the lowest flying speed and the highest flying 
speed of any particular airplane. If the lowest speed should be 40 m.p.h. and the highest 


: 80 
speed 80 m.p.h. the Speed-Range of that airplane would be 35 0r zs 


Evidently, the higher the Speed-Range, the safer and more efficient the airplane. 

The FARMAN two-seater is the slowest flying Airplane in the World, and it also 
has a high speed of almost 90 miles per hour. 

When you ride in the Farman you enjoy the most wonderful sense of comfort and 
security it is possible to realize in the air, because your Farman possesses Speed-Range, 
the most important factor in Aviation, to a superlative degree. 

Two-seater Touring and Sport Model $4850.00. 


WALLACE: KELLETT CO. Inc. 
Widener Bldg. Philadelphia, Pa. 
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SALES REPRESENTATIVES WANTED—IF INTERESTED WRITE FOR FULL 
DETAILS ON NEW SELLING POLICY. 


CURTISS AEROPLANE AND MOTOR CORPORATION 


GARDEN CITY 


LONG ISLAND, N. Y. 


Se, as = Eafe es 
= 2 35 8] == 2 2 
Se 
—s ——— 
A ing 1922 Price List 
NEW PRODUCTION 
ORIOLE: LIST PRICE 
With yOX5. Motor 32. ee 13). eee $3000.00 F.O.B. Buffalo, New York 
With K-6:Motor (1919)0 7)... Sue 4400.00 F.O.B. Buffalo, New York 
With C-6 Motor (1920) and large surfaces. . 4800.00 F.O.B. Buffalo, New York 
SEAGULL: 
1919 K-6 Motor, dual stick control ...-...... 5200.00 F.O.B. Garden City, L. I. | 
1920 C-6 Motor, dual dep control and balanced | 
ailerons4) 90s. s 2. Cee hele Cs ce ees 5600.00 F.O.B. Garden City, L. I. 
STANDARD: 
With C6"or K-6. Motors..25.. : 3. See 3600.00 F.O.B. Garden City, L. I. 
MOTORS: 
C-6. or -K°-6°(150 HPD 128-22 ue eee 3000.00 F.O.B. Buffalo, New York 
G : t Training Pl 
JN’s: | 
JN4D with new OX5 Motor .............. $2400.00 F.O.B. Dallas, Texas 
JN4A, B, C & D used, with overhauled OX5 
Motor gene. <3. 1 (SAAS CRS i tr $650.00 to 2200.00 F.O.B. Dallas, Texas 
STANDARDS: 
With new OX5 Motors we. oo.) ae ee $2000.00 F.O.B. Houston, Texas 
With overhauled OX5 Motor.............. 1700.00 F.O.B. Houston, Texas 
Without motor, rebuilt forOX5 .........4.. 1100.00 F.O.B. Houston, Texas 
Without motor, rebuilt for K-6 or C-6 ........ 1600.00 F.O.B. Garden City, L. I. 
Without motor, as received from Government.. 800.00 F.O.B. Houston, Texas 
MOTORS: 
OX5 Newiti., .\. vee esc: Cretan $800.00 F.O.B. Various concentration fields 
OX5” Overhatled |. Gage eae Soe on 600.00 F.O.B. Various concentration fields 
OX5 As received from Government........ 500.00 F.O.B. Various concentration fields 
Nod ihe Where delivery is made from other than F.O.B. points, accrued transportation charges must 
e a 
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No. 3 


Urges National Airway System for the United States 
RIGADIER-GENERAL WILLIAM MITCHELL, 
B assistant chief of the Air Service, recently returned from 
Europe, where he made a very comprehensive survey of 
aerial activities. In a statement issued at the offices of the 
Aeronautical Chamber of Commerce he urged the establishment 
of a system of national airways in the United States. He said, 
in part: 

“Europe is making great strides in the development of avia- 
tion, but in its actual application, as illustrated by the bomb- 
ing manoeuvers last summer, we are in the lead. What the 
United States needs is an organized system of airways, Fed- 
eral laws and some form of tangible encouragement for its 
civilian operators. Some 12 or 15 aircraft lines are in opera- 
tion in England, France, Holland, Belgium and Italy. The 
air port of London (Croydon) and Paris (Le Bourget) are 
well organized and systematically conducted, with customs 
houses, hotels and means of communication with the city. 
People in Europe are patronizing the air lines as a utility. 
During the month of February about 1,400 passengers were 
cleared. at the Paris Air Port. The French are running the 
longest lines—Paris to Bucharest, with an extension to Con- 


stantinople. In all the larger European nations aviation is 
being developed with the idea that it is the first line of defense, 
and subsidies of 50 per cent. or so on the original cost and 
the cost of operation are in effect for privately owned air- 
craft. 

“There is no visible aviation in Germany, but they are doing 
great things there. 
with motors of only 5 h.p., which means a very cheap ship. 

“The French intend and the Germans expect to fly the 
Atlantic. Airships have not been scrapped, but are sure to 
be the long distance carriers. 


The gliding flights are evolving types 


The German-Spanish-Argentine 
Zeppelin line between Seville and Buenos Aires is going 
through.” 

General Mitchell flew in every country visited, personally 
testing out some fifteen new types of aircraft, again demon- 
strating that the affairs of the Army Air Service are in good 
hands, for General Patrick and General Mitchell are both 
practical and efficient aeronautic enthusiasts. 


| 


Modern Forest Fire Fighting 
E have editorially urged on more than one occasion the 
W\ greater utilization of aircraft for forest fire patrol, and 
we are glad to have the following comment from Paul 
G. Redington, district forester at San Francisco: 

“Special flights over and around large fires to get a com- 
prehensive view of the situation are of inestimable value. 
Very often we have fires in such rough and inaccessible coun- 
try that it would take a day or even more for the man in 
charge to get around them, size up the situation and determine 
his plan of attack. Of course in the meantime the situation 
might entirely change, and he would be little better off than 
when he started. If, however, he makes use of a plane he 
can, in an hour or less, get an accurate picture of the fire, and 
can immediately so dispose of his forces as to attack it most 
effectively. Such flights should of course be made with the 
man in charge of the fire or an experienced fire fighter as 
observer, since a great deal will depend upon his personal 
judgment. If desired, an emergency radio station can be 
established on the fire line and direct communication may be 
had from the plane to the ground. All pilots are radio opera- 
tors, so that if the forest officer who is flying as observer is not 
qualified in this respect he can write out the messages and hand 
them to the pilot for sending. However, even if no radio is 
used there is very little delay in the dispatching of the informa- 
tion gained, since a plane traveling at ninety miles an hour 
will return to a landing field in a few minutes, and the ob- 
server can then report by phone or in person.” 


A New Gas for Airships 
URRENIUM is the name given a new gas for airships, 
C which has been developed by Dr. Edward Curran, head 
of the research department of the International Trans- 
portation and Manufacturing Company, of Los Angeles, which 
controls the formula and all rights in the product. It is the 
result of several years’ work by Dr. Curran, who is a chemist, 
and who produced the gas successfully in 1918. The company 
owning the formula is preparing to engage in the manufacture 
of the gas, by an electrolytic process at a cost, it is estimated, 
about $100.00 per thousand cubic feet less than it costs to 
produce helium. 

We expect to present to our readers next week more com- 
prehensive information concerning this important new develop- 

ment in the lighter-than-air field. 


A. C. C. Elects Officers 


The Board of Governors of the Aero- 
nautical Chamber of Commerce of Amer- 
ica, Inc., at a meeting at the executive 
offices, 501 Fifth Avenue, New York 
City, March 15th, elected the following 
officers : 

President, Grover C. Loening, presi- 
dent of the Loening Aeronautical Engi- 
neering Co. 

First Vice-President, Charles F. Red- 
den, president Aeromarine Airways, Inc. 

Second Vice-President, C. C. Witmer, 
president Airship Manufacturing Com- 
pany of America. 

Treasurer, B. E. Bushnell, Director of 
Sales, Stewart Hartshorn Company. 

Secretary and General Manager, S. S. 
Bradley, Manufacturers Aircraft Associa- 
tion, Inc. 

Assistant Secretary 
Treasurer, Luther K. Bell. 


and Assistant 


9000 Mile Flying Boat Trip 


With 9000 miles ahead of it, an Aero- 
marine navy six passenger flying boat with 
three men on board, took off March 15 on 
the Hudson River off Eighty-second Street. 

P. Ewing Easter, head of the Easter 
Airways of Baltimore, piloted the boat, 
and Charles E. Haynes, engineer, and 
Lyman I, Collins, passenger traffic man- 
ager, went as passengers. Mr. Easter 
plans to fly in his new ship down the At- 
lantic coast to Key West, thence to Ha- 
vana, to New Orleans, up the Missis- 
sippi to St. Louis, along the Ohio to Pitts- 
burgh, then back and up the Mississippi to 
the Great Lakes and down the Hudson to 
New York, going then to Baltimore. On 
the way the flying boat will carry pas- 
sengers at various cities. 

No attempt will be made for speed. 
The first stop was at the aeromarine plant 
at Keyport, N. J. 


General Air Service Secures German 
Patents 


Johann Schuette, president of the 
Schuette-Lanz Airship Company of Ger- 
many, left Washington, D. C. for Ger- 
many, where he will complete an organiza- 
tion to serve as a nucleus for building air- 
ships for the General Air Service, a re- 
cently incorporated aerial transport com- 
pany with headquarters in New York. 

“Contracts giving to the General Air 
Service the manufacturers’ right and pa- 
tent interest of the Schuette-Lanz rigid 
airships for the world have been signed,” 
Dr. Schuette said, stating that it was the 
most important act of his life, as he con- 
sidered it the founding of a new industry 
in America which would insure to the 
United States the premier position in aero- 
nautics in the world. 

The General Air Service, which was 
incorporated for $50,000,000 under the laws 
of Maryland, plans to start a service with 
two large passenger carrying and express 
airships between New York and Chicago, 
from which points the service will grad- 
ually be extended to the Pacific coast and 
eventually to South America and Europe. 


American Fliers Win Concessions 
in Brazil 
The Brazilian Government has awarded 
to American aviators Orton and Hoover 
aeroplane concessions or the forthcoming 
centenary exposition. 


Amundsen Buys Plane for North 
Pole Quest 


Seattle—Capt. Roald Amundsen, the dis- 
coverer of the South Pole, has purchased 
a nine passenger aeroplane to be used in 
scientific expeditions in connection with his 
forthcoming attempt to drift past the 
North Pole with the Arctic ice pack, H. 
H. Hammer, his agent, announced March 
25, 

Capt. Amundsen, who is in Norway on 
business connected with the expedition, 
will return to New York March 28, accom- 
panied by a Norwegian army aviator. The 
aviator, with another to be picked up in 
New York, will fly the plane to Seattle 
under present plans, Mr. Hammer said. 

The explorer plans to resume in May 
his Arctic voyage interrupted last year 
when his ship, the Maud, dropped a pro- 
peller off the northwestern Siberian coast. 


American Airways Reorganized 


The American Airways has now been 
incorporated under the laws of the State of 
New York. The purpose of the company 
remains the same, to build, sell and trade 
in aircraft, to conduct a training school 
for aeroplane mechanics and pilots, and to 
operate passenger-carrying ships. 

The ‘officers of the company are: Hugh 
D. McKay, president; Robert H. Blumen- 
stock, vice-president and treasurer; Arthur 
Johns, secretary; Augustus Post, director, 
and Robert A. Franks, director. There 
are about twenty-five men at the school 
now, and the instructional staff consists of: 
Theodore L. Tibbs, chief pilot and head 
instructor; George Stelz, former owner 
College Point Boat Corp., construction ; 
Antony Bragoz, formerly fifteen years in 
Italy with Fiat, chief of motors; Henry 
Meyers, formerly of L. W. F., chief of 
wing work; John Sperry, Jr., mathematics, 
designing and motors; Charles Reinhardt, 
formerly of Aero, Ltd., is passenger agent 
at Ritz-Carlton Hotel, and Scott Paton, 
formerly of Royal Air Force, maintains 
an office at Hotel Lorraine; Leslie Gillette, 
formrely R. F. C., is on the selling staff. 
The Navy and Army. have just designed 
the American Airways base at College 
Point as an authorized seadrome and it 
has been officially~ listed as such. 


Dusting Trees From an Aeroplane 


The use of the aeroplane in entomol- 
ogical work is no novelty, since it has been 
frequently employed in both the United 
States and Canada in locating areas in 
forest lands, where injurious insects have 
been at work. Messrs. J. S. Houser and 
C. R. Neillie, of Ohio, however, tell of a 
new use to which aeroplanes have been 
put, viz., that of applying insecticides to 
the tops of trees. 

In a paper read before the Association 
of Economic Entomologists at Toronto 
city, these gentlemen described an experi- 
ment made at Troy by the Federal Air 
Service, co-operating with the Ohio Ex- 
periment Station and the Department of 
Forestry of the City of Cleveland, for the 
purpose of testing the value of the aero- 
plane as an instrument for distributing 
poison on tall trees. A six acre grove of 
Catalpa trees, containing 4815 trees, 25 
to 30 feet tall, was selected for- the work, 
these trees having been badly infested 
with caterpillars. The work of distribut- 
ing the poison took only the actual flying 
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time of 54 seconds and thus established 


a world’s record as to speed of applying 
insecticides to forest areas. The trials 
demonstrated the ability of the pilot to 
place the poisonous dust where desired, and 
at the same time the effect on the cater- 
pillars was most gratifying, since it was 
estimated that 99 per cent were destroyed. 


Aero Club of Illinois Landing Field 


Mr. James S. Stephens, consulting en- 
gineer, reports that the Aero Club of 
Illinois has a flying field 1 mile square 
(640 acres) within the city limits of Chi- 
cago, located 10 miles 245° from the post- 
office building, between Crawford (For- 
tieth) and Cicero (Forty-eighth) Avenues 
and Seventy-ninth and LEighty-seventh 
Streets. 

This field has been in operation for 
eight years and has all equipment for 
storage, repairs, and supplies, with at- 
tendance 24 hours per day. The field 
shows a very flat area covered with black 
loam, underlaid by yellow loamy clay. 
The site is free from.trees or shrubbery 
except along the boundaries; it is higher 
than the surrounding property and will 
not receive drainage from adjoining terri- 
tory. 

The club hangars are located in the 
center of the field and the public-service 
hangars are on the western side. 

To reach the field by automobile, drive 
south on Michigan Boulevard to Garfield 
Boulevard (Fifty-fifth Street), west on 
Garfield Boulevard to Western Avenue, 
south on Western Avenue to Sixtieth 
Street, west on Sixtieth Street to Cicero 
(Forty-eighth) Avenue, and south on 
Cicero (Forty-eighth) Avenue, 3 miles to 
the field. 

The Aero Club of Illinois invites every- 
one to use this field. 


COMING AERONAUTICAL 
EVENTS 


AMERICAN 


Apr. 30.—Spring Show and Open- 
ing Meet, Curtiss Field, 
Mineola, L. I. 
May —National Balloon Race. 
Sept. 4—Detroit Aerial Water 
(about) Derby, Detroit. (Curtiss 
Marine Flying Trophy 
Competition. ) 
. Sept. 15.—Detroit Aerial Derby, 
(about) Detroit. (Pulitzer Trophy 


Race.) 

Sept. 30.—First Annual Interservice 
Championship Meet. (In 
preparation. ) 


FOREIGN 


1.—Coupe Jaeques Schneider. 


Aug. 
(about) (Seaplane speed race. 
Italy, probably Venice. 

Aug. 6—Gordon Bennett Balloon 
Race, Geneva, Switzer- 
land. 

1.—Coupe Henri Deutsch de 
la Meurthe. (Aeroplane 
speed race.) France. 
American elimination 
trials; if required, to be 
held about Aug. 15, at 
Mitchel Field, L. I. 


Oct. 


Che Al 


TRADE REVI 


SS 


IN mas 


CRAF 


irs 


Propose Air Map of Kansas City 


A proposed ordinance now before the 
City Government authorizes the making of 
an aerial map of Kansas City, Mo., and ap- 
propriates $10,000 for that purpose. 

Under the direction of the Flying Club 
of Kansas City, and with the active co- 
operation of the municipal Government 
Chamber of Commerce and other civic 
bodies, the field on which the National 
American Legion Flying Meet was held 
last Fall has been made a permanent pub- 
lic field. Manufacturers, sales organiza- 
tions and operators are now arranging for 
field privileges and facilities. It is be- 
lieved that by the end of this month eight 
or ten aeroplanes will be located perma- 
nently at the field. _ 

An organization doing business with the 
Flying Club of Kansas City is assured of 
sincere and efficient co-operation. 

Virtually everybody in Kansas City, 
which, including the suburbs, has about 
500,000 population, is enthusiastic over the 
project to make Kansas City, Mo., the hub 
of commercial air transport. Those desir- 
ing to communicate with the Flying Club 
of Kansas. City should address Major 
Howard F. Wehrle, President, or C. S. 
Wengert, Secretary, 1221 Grand Avenue, 
. Kansas City, Mo. 


Travel Show 


With President Harding’s firm indorse- 
ment, what doubtless will be one of the 
largest and most important of industrial 
expositions and conventions is the Travel 
Show to be held in Grand Central Palace, 
March 25-April 1, under the auspices of the 
*Travel Club of America. Many American 
industries and foreign governments will co- 
operate by making elaborate displays on 
three floors of the huge building in a man- 
ner which assures the success of the expo- 
sition. This has been planned as one of 
the features of “Travel Week” to arouse 
interest in the educational and recreational 
features of travel by sea, land and air; 
also what it reveals industrially to business 
men and women as a means of expansion 
of business and commerce. 


Philippine Civil Air Service Suspends 
Operations 


Owing to the failure of the Philippine 
Legislature to appropriate sufficient funds 
to defray the operating expenses of the 
Philippine Air Service for the year 1922, 
all of the Philippine Air Service property 
is being turned over to the Army, con- 
sisting of three HS2L Flying Boats, two 
F5L Flying Boats, one JN4D, accessor- 
ies, three large steel’ hangars and one 
small building used as a storeroom. This 
property is now at Paranaque . Beach. 
The flying boats will be removed to 
Kindley Field for storage, and the JN4D 
will be shipped to the Philippine Air 
Depot. : 


Foreign Trade Convention 


More than one hundred trade advisers 
will be at the service of those who attend 
the Ninth National Foreign Trade Con- 
vention in Philadelphia May 10th, 11th 


and 12th, according to plans which have 
just been announced. 

These trade advisers will give informa- 
tion on any foreign trade question, and ad- 
vice as how best to handle the problem. 
All of them are business men who have 
spent years in foreign trade. They will 
give their information and advice freely 
and willingly in order to further the best 
interests of American foreign trade. 

A special delegation of Government ex- 
perts from Washington will also be avail- 
able for consultation. Consuls, commercial 
attaches, trade commissioners, economic 
and statistical experts will be at the ser- 
vice of all delegates to the convention. 
The convention will constitute an excellent 
opportunity for aeronautic executives to 
get in touch with foreign markets. 


A New Gas for Dirigibles 


The Aero Club of America on March 
14 received from George B. Harrison, of 
the Aero Club of Southern California, the 
following telegram: 

“I witnessed today demonstration of 
new gas called currenium which has about 
same lift as pure hydrogen, but is non- 
inflammable and non-explosive. Can be 
produced much as oxygen is made at 
probably fifteen dollars per thousand 
cubic feet. In test, flame and electric 
spark were introduced after gas was made 
and it was then sent aloft in balloon. Be- 
lieve this is certain to have revolutionary 
effect in advancing lighter than air. Ab- 
solutely no doubt about practicability.” 

We shall present further facts on this 
subject in the near future. 


Pilot and Aircraft Registration 


In cooperation with the National Air- 
craft Underwriters’ Association, Under- 
writers’ Laboratories has opened registers 
of aircraft pilots and of aircraft. The 
plan is based upon the provisions of the 
convention relating to international air 
navigation agreed upon, subject to certain 
reservations, by the representatives of the 
allied and associated powers serving on 
the International Commission of the Peace 
Conference. The plan very closely fol- 
lows the air regulations of the Canadian 
Air Board. 


Pilots Register 
Certificate No. 1001. 
John Frederick Petre, Farmingdale, L. 


Classification: Private and commercial, 
landing on land or water. 

Certificate No. 1002. 

Walter Becker, Newark, N. J. 

Classification: Commercial, landing on 
the land only. : 

Certificate No. 1003. 

Lloyd M. Marshall, North Rose, Wayne 
County, N. Y. 

Classification: Commercial, landing on 
the land only. 

Certificate No. 1004. 

Edward Albert Johnson, Dayton, Ohio. 

Classification: Private and commercial, 
landing on land or water. 

Certificate No. 1005. 

Rudolph W. Schroeder, Chicago, III. 
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Classification: Private and commercial, 
landing on land or water. 

Certificate No. 1006. 

William Duncan Tipton, Baltimore, Md. 

Classification: Private and commercial, 
landing on the land only. 

Certificate No. 1007. 

Wilber Mantz Fagley, Kokomo, Ind. 

Classification: Commercial, landing on 
the land only. 

Certificate No. 1008. 

Carl Brown Squier, Detroit, Mich. 

Classification: Private and commercial, 
landing on the land only. 

Certificate No. 1009. 

John Arthur Yonge, Chicago, III. 

Classification: Private and commercial, 
landing on the land or water. 

Certificate No. 1010. 

John A. Hambleton, Baltimore, Md. 

Classification: Private and commercial, 
landing on the land only. 

Certificate No. 1011. 

Charles E. McKelvey, Seattle, Wash. 

Classification: Private and commercial, 
landing on the water only. 


Aircraft Register 
(For identification only.) 
AEROPLANES, 


Nationality and Registration Mark 
N—ABCA, 

John M. Larsen, New York City. 

Avro 504K, private, land use only 

Nationality and |. Registration Mark 
N—ABCB. 


L. M. C. Drilling and Producing Co., 
Wichita, Kans. 
Laird Swallow, commercial, land use only. 
Nationality and Registration Mark 
N—ABCC. 
rice Airphoto Corporation, Chicago, 


Avro 504K, commercial, land use only. 

Nationality and Registration Mark 
N—ABCD. 

Ninimo Black Airport Corporation, Chi- 
cago, Ill. ‘ 


Laird Swallow, commercial, land use 
only. 

Nationality and Registration Mark 
N—ABCE., 


John A. Hambleton, Baltimore, Md. 

Avro 504, private, land use only. 

Nationality and Registration Mark 
N—BMUL. 

R. W. Schroeder, Chicago, III. 

Standard JI, private, land use only. 

Registration Mark XAAA. 

Walter Becker, Newark, N. J. 

DH6, commercial, land use only. 


SEAPLANES. 


Nationality and Registration 


N—ABCF. 
Loening Aeronautical Engineering Cor- 
poration, New York City. 
Loening Flying Yacht, 
water use only. 


Mark 


commercial, 


LIGHTER-THAN-AIR. 
None registered. 
Certificates of Airworthiness 
It is expected that a procedure covering 
the necessary inspection of aircraft looking 


to. release of certificate of airworthiness 
will be operative early in 1922, 
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THE RITH NON-RIGID DIRIGIBLE ~ 


By WILLIAM KNIGHT, M. E. 


T IS very gratifying to see that a few days after the acci- | 


dent of the Roma, the organization of the General Air 

Service was announced in the daily press. This shows that 
we are looking upon the future of aerial transportation by 
dirigibles in the right way, without being discouraged by the 
latest accidents. There is no question about the fact that this 
country is especially suited for this kind of service and the 
plans of the General Air Service, as, outlined by Mr. Crowell, 
President of the Aero Club of America and one of the active 
members of the Organization Committee of this new corpora- 
tion, are such as to bear promise of some very interesting 
developments in dirigible construction and operation in this 
country. We have everything which is needed for taking the 
leadership in this field and it is hoped that the public at large 
will realize the tremendous importance of this leadership both 
from the point of view of national defense and from the point 
of commercial relations between the far commercial centers 
of this country and eventually between this country and the 
rest of the world. The accidents of the ZR2 and the Roma 
are far from being sufficient elements for condemning the 
lighter-than-air. 

Great Britain at the end of 1918 had more than one hundred 
dirigibles which, during the war, had flown about 250,000 miles 
without a single accident except that which occurred in an 
experimental dirigible of a new type, the reasons for which 
were not well determined at that time. 

France had between 20 and 40 dirigibles in service between 
1917 and 1918 which in the last year of the war had flown 
about 600,000 miles without a single accident. 

Even the Roma before being brought to this country had 
been extensively flown all over Italy, carrying hundreds of 
passengers without a single accident. It is too early yet to 
determine accurately the reasons why the accident of the Roma 
happened. All indications, however, seem to point as a direct 
cause the snapping of a cable which put the elevator out of 
commission. That the accident was aggravated by the fire 
which spread out in the dirigible after touching the ground 
cannot be considered as a deterrent in dirigible construction 
considering that we have developed in this country the means 
of producing helium at a sufficiently low price and the helium 
when used instead of hydrogen in dirigibles will entirely elim- 
inate the fire risks. The fact however remains that if the 
prime cause of the accident was due to the fact that the ele- 
vator was put out of commission, this might happen again 
under the same circumstances. 

Since one year ago I have been in possession of the complete 
plans of a new type of a French dirigible designed by Leon 
Rith, a brilliant French engineer and an authority in aero- 
nautics. Mr. Rith was for ten years the director of the Eiffel 
Laboratory. The Rith dirigible is essentially a non-rigid. I 
have brought this project to the attention of a number of peo- 
ple interested in this type of construction in this country and 
abroad and an Organization Committee is now being formed 
in France for developing this design. This Committee, beside 
Mr. Rith, comprises Mr. Lizeray, President of the French So- 
ciety of Inventors; Mr. Marchis, Professor of Aeronautics to 
the Sorbonne, Paris, and President of the “Chambre Syndical” 
of French aircraft manufacturers; Mr. Capazza, President of 
the Committee on Dirigibles of the Aero Club of France; 
Mr. Sabatier, who is the designer and builder of all the Cler- 
mont-Bayard dirigibles; Mr. Mallet, designer and constructor 
of Zodiac dirigibles, and others. 

The plans made by Mr. Rith anticipate that to build a 52,000 
cubic meter non-rigid dirigible it will take 10,000,000 francs, 
for the first one. Subsequent dirigibles of the same size might 
be built as low in price as 4,000,000 francs. In a paper re- 
cently presented by Mr. Rith to the First International Congress 
on Aerial Navigation, which was held in Paris last November, 
the main points about this project were outlined and I have se- 
cured from Mr. Rith the permission to publish in this country 
the complete matter of calculation of this non-rigid dirigible 


which I will publish later on. In the meantime, I think it- 


will serve the purpose of attracting the attention of the Gov- 
ernment and organizations interested in dirigible construction 
in this country to give the same general outline as it was 
given by Mr. Rith in his publication to the First Aeronautic 
Congress on Aerial Navigation. 

It is quite obvious that before aerial transportation by dirig- 
ibles can be adopted as a commercial. carrier, the price of 
transportation must be sufficiently low to attract the neces- 
sary volume of traffic needed for the successful commercial 
operation of dirigible lines. In order to have low price of 
transportation we must necessarily use dirigibles of large 
cubature, capable of transporting great loads over long dis- 


tances. At the present time the dirigibles of large cubature 
are only of the rigid type and this type of construction involves 
great expense of construction which must be borne by the 
operation of them. Also the design and construction of these 
huge dirigibles present some serious difficulties in the matter 
of calculation of the rigid armature, which furthermore rep- 
resents a dead load which must necessarily increase the cost of 
operation. The sem-rigid type is less expensive in construc- 
tion and lighter than the rigid type; but, so far, dirigibles of 
this type have been made only in smaller sizes than the rigid, 
and the point is open to discussion if the semi-rigid type rep- 
resents an improvement in the matter of security over the 
rigid and non-rigid types, or if this type rather combines the 
disadvantages of both of the others without having the ad- 
vantage of either of them. The opinions in this matter are 
open to further discussion and experimentation before definite 
judgment can be passed on -the semi-rigid. The non-rigid 
type offers the following advantages over the rigid and semi- 
rigid: 

First:—The design, the construction and the assembling of 
a non-rigid can be effected in a much shorter time than in the 
other types. No hangar is needed for erecting a non-rigid. 

Second:—The price of construction is from four to five times 
less than in the rigid. 

Third:—No fragile metallic armature enters into the 
construction. 

Fourth:—Dut to the absence of the dead load of the metallic 
armature, for the same cubic contents, a non-rigid dirigible 
can lift a larger commercial load than the rigid. 

Fifth:—The consumption of fuel required for a non-rigid, 
for the same commercial load carried, is less than in a rigid. 

Sixth:—Due to the absence of a rigid metallic frame no 
hangar is needed for protecting the dirigible on the ground 
from the action of the wind, and in any case for an exploita- 
tion requiring a large number or dirigibles, a considerably low 
number of hangars are required. 

Seventh:—The price of the ton per mile is necessarily lower 
than in a rigid dirigible due to the advantages pointed out 
before. 

Up to the present time, however, these advantages of the 
non-rigid type over the rigid have been counteracted by the 
fact that in the non-rigid neither large cubatures or great speed 
could be safely obtained. , 

In a great inclination of the axis of a dirigible over the 
horizontal, which might be produced by a number of causes 
without always having the time to correct them, the tension 
in the gas bag at the end which is more elevated is greatly. 
increased. Furthermore if the air ballonnets are partially full, 
the gas lighter than the air has a tendency to rush towards 
the elevated end of the balloon, thus giving rise to sudden 
blows which are so much more powerful as the cubature of 
the balloon is larger. We thus have new stresses in the gas 
bag which are added to the static stresses due to the inclina- 
tion of the airship on the horizontal. In order to have the 
gas bag sufficiently strong to resist these forces, we should 
considerably increase its weight. The transversal gas parti- 
tions do not help much under these conditions because they 
will deformate and their deformation cannot entirely be pre- 
vented by the use of cables without hindering the use of 
the ballonnets. 

A. dirigible which is advancing at a certain speed in the 
air is subject to the same condition as if it were kept sta- 
tionary in a strong wind. Under these conditions it is almost 
impossible to keep the axis of a non-rigid dirigible always 
in the direction of the wind. As soon as a movement of a 
rudder or any other condition slightly changes the direction 
of its axis in relation to the direction of the wind, the action 
of the wind will have a tendency to still further increase the 
angle between the axis of the dirigible and the direction of 
the wind. The result is that a non-rigid dirigible flying in 
the air follows an unstable route which must always be cor- 
rected by the rudders. Unless the gas bag is subjected to rela- 
tively high internal pressure it must necessarily bend and the 
area will be subject to some snake-like movements in its 

ight. 

In order to be able to build dirigibles of the non-rigid type 
and a large cubature, we must devise some means for giving 
to the dirigible a sufficient degree, of rigidity and also we must 
stabilize the nose of it. In the Rith dirigible the rigidity is 
obtained (see Fig. 1) by using a bi-convex ballonnet in the 
middle of it in which the gas pressure is maintained slightly 
superior to the external gas pressure on each side of it. In 
this way the two sides of the ballonnet are under pressure 
and in case that a rapid inclination of the axis of the dirigible 
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over the horizontal should occur, either one side or the other 


is ready to resist the impact of the gas. At the same time the 
movements of large gas masses is prevented the same as the 
sudden blows that we have mentioned before. This central 


partition ballonnet contains hydrogen as well as an air ballon- 


_ planes. 


net. The excess pressure in the partition ballonnet can be 


slight and is useful only in case of sudden changes of the direc- 


tion of the axis of the dirigible with respect to the horizontal. 
In order to stabilize the nose of the dirigible, Mr. Rith’s 
project provides automatic stabilizing planes each rotating 
around an axis perpendicular to the direction of the relative 
wind, and located at the front end of the dirigible. The 
automatic operation of each plane is produced by a wind mill. 


' The axis of rotation of each stabilizing plane and the axis of 
_the corresponding windmill are connected to each other by an 
articulated parallelogram or by a cable passing over pulleys 


of slightly different diameters. 


For regulating the action of 


these automatic stabilizers and for eventually preventing vibra- 


tions from taking place, tests shall be made by which the best 
ratio of the pulleys, diameters, and the dimensions of the 
automatic control planes shall be determined. Anyway these 


automatic control planes need to be very small, due to the fact 


that they are located on the front of the dirigible, which 
renders their action a good deal more powerful than the con- 
trol planes placed on the rear. It should be easy to calculate 
the mechanical attachments of these planes so as to make 
them sufficiently strong. Under these conditions the dirigibles 


shall be able to advance in the air without deviating from the 
straight route, due to the fact that its inertia is considerably 
larger as compared to the inertia of the automatic stabilizing 


The increase in weight and the added air resistance 
due to these automatic control planes shall be very small or 
even none at all, because it can be possible to greatly reduce 
the rear control planes which are less efficient. In order to 


prevent the action of these automatic control planes in front 
of the dirigible from interfering with the action of the rud- 


ders on the rear it shall be sufficient to arrange a cable trans- 
mission leading to the pilot pit which will allow the pilot to 


act at the same time both on the front and the rear planes 
Simultaneously, the motion of the control planes in front of 
_ the airship being the reverse of the motion of the correspond- 


ing rear planes. In this way the dirigible can turn more rap- 


idly and can ascend or descend preserving always the hori- 


zontal position. When the dirigible strikes a transversal wind, 
the front control planes automatically accomplish the neces- 
Sary maneuvering for keeping the ship in the desired direction. 

In conclusion the new design by Rith (if its practical reali- 
zation shall prove to be successful) allows to build non-rigid 
dirigibles of large cubature and great speed of a simple and 
economical construction and easy operation without increas- 
ing either the weight or the air resistance to any appreciable 
extent. Fig. 1 gives the outline of a 52,000 cubic meter dirig- 


ible with helium compartments designed by Rith. Only one 


central partition ballonnet has been considered necessary for 
this design. Two others similar ballonnets are located at both 
ends of the ship; the one at the front end being subject to a 
Pressure slightly above the aerodynamic pressure prevailing at 
that point in flight. The rear ballonnet being under pressure 


offers the advantage of providing a better support for the 


_ control planes. 


The length between either the front or the 


rear ballonnet to the center ballonnet is not larger than the 


_ length of a small non-rigid dirigible. 


If more than one ballon- 


' net at the center shall be needed this can be done without in- 


| 


creasing the weight to any appreciable extent. In a military 
dirigible it would be desirable to have, instead of one central 


_ partition ballonnet, two of them placed on each side of the 
center of gravity. This would allow the throwing of heavy 


bombs without any danger. These two partition ballonnets 


would not in any way prevent the establishment of static 


equilibrium by using double air ballonnets. 
Only three stabilizing planes on the front of the balloon of 
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Fig. 1. 52,000 Cubic Meter Non-Rigid Dirigible of the Rith Type 


the dirigible have been anticipated on this design, but if four 
should be found to be necessary, they may be easily installed 
without interfering with the mooring mast. Two other par- 
ticulars of this design are worth mentioning. One is the car- 
riage placed at the front end of the ship moving on a rail 
around the mooring mast. This it is anticipated will reduce 
the vertical oscillations of the ship when it is moored and 
allow unloading rapidly without losing gas. (See Fig. 1.) 

The other particular of this design is the provision made for 
using helium in a series of compartments located above the 
passengers, cabin and all other places subject to fire risks. In 
Fig. 1 it is given the transversal section of this balloon when 
helium compartments are used at the bottom. The surface 
separating the hydrogen and the helium shall consist of two 
light fabrics ; the lower one has some holes in it, the upper one is 
gas tight, and of a larger surface so as to allow for the ex- 
pansion of the helium. The upper dotted line shown in the 
transversal section in Fig. 1. shows the position of this separat- 
ing surface in the expanded position. The lower dotted line 
shows the position of the partition, if, due to an accident, a heli- 
umcompartment should break letting the helium escape. Alto- 
gether the volume of the helium used in this design will be 
about one-tenth of the volume of hydrogen used. 

It is not the intention of this article to put forth the idea 
that non-rigid dirigibles should be used instead of either rigid 
or semi-rigids; all of them might offer some advantages and 
some disadvantages, but considering the fact that the design 
and construction of lighter-than-air is far from having reached 
the point when any of these types can be considered to be 
perfect, there is room for giving consideration to all types and 
to decide by ourselves later on which is the most satisfactory 
pus and which one we should adopt for operating commercial 
ines. 

There is no question that if non-rigid dirigibles can be built 
just as safe, as large and as fast as rigid dirigibles, all other 
conditions being the same, we should prefer to build non-rigid 
dirigibles which for the same cubic content can carry more 
load, can be built at a much lower price and shall require much 
less hangar space than the rigid dirigibles. 

This, of course, needs to be proved yet and this is what Mr. 
Rith and the other members of the French Organization Com- 
mittee, working on the organization of a Company for building 
a dirigible of the Rith system, shall try to prove. 

This country, as Mr. Crowell has recently pointed out, is at 
the present time in the most favorable conditions for taking 
away from Europe the leadership in dirigible construction“and 
operation. We can do it and eventually we will do it, but in 
order to do it we must not be discouraged by the recent acci- 
dents of the ZR-2 and the Roma and we must not condemn 
or fall in love with any particular type of dirigible at the 
present time. We must follow with the keenest interest what 
is done in the rest of the world in dirigible developments and 
we must try to be on the job at an early stage of the garne in 
the development of new ideas bearing a fair promise of success. 

A few new ideas in dirigible design has attracted the atten- 
tion of technical and business men in Europe recently. One 
ef these is due to Rith and it bears a promise of being success- 
fully carried through in France, with both French and foreign 
capital. Another is due to Vaugean—and Gargiulo. A model 
of the Vaugean-Gargiulo rigid airship using air at a variable 
density instead of hydrogen was exhibited at the latest “Salon” 
in France last year where it attracted a good deal of interest, 
and a dirigible of this type is now being built in Italy. Dr. 
Junkers in Germany has also been working at a new idea in 
dirigible design and experiments in line with this new design 
have been carried through by him in the last two years in his 
laboratory at Aachen, 

I feel confident that the Government and business men in- 
terested in securing for this country the leadership in the air 
shall follow very closely what is done in Europe at the pres- 
ent time and shall take the necessary steps to that effect. 
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FROM JUNGLELAND INTO SKYLAND 


By HERMANN NORDEN 


OR months I had been in Further India and Malaysia, with 

all that it means of experiences in the grotesque spots of 

the earth, among strange and primitive peoples. On the 
return voyage the Island of Perim at the entrance of the Red 
Sea was our first port of call in twenty days—a necessary 
stop for coal. At the “Club” I picked up an English news- 
paper, the first I had seen in months. The thing most ar- 
resting to my attention was an advertisement of regular air 
lines ‘between the important capitals and commercial centers 
of Europe. Travel by air service on schedule time, rain or 
shine—here was indeed a change during my jungle residence! 
The desire to add the sensation of flying to my experience 
was irresistible. Then and there, by wireless with Marseilles, 
I made reservations on all lines, ’which enabled me to make— 
literally—a flying visit over the greater 
part of Europe, and once more get in 
touch with civilization in an incredibly 
short time. 

The result was that I changed from 
my cabin on the Rott. Lloyd S. S. “Tam- 
bora” to the not less comfortable cabin on 
the snowy, heavier than air, yacht-like 
Farman. I said goodbye to the venerable, 
grey-bearded Dutch sea captain, and was 
received by a youthful, clean-shaven 
Frenchman, an ex-war pilot. A fine chap 
he was, like the air pilots of all nation- 
alities that I met later. Modesty and ret- 
icence are their chief characteristics, as 
manifested in talk. Their experiences, 
if told, would make a thrilling book. 

Before starting, my pilot scanned the 
sky, just as an angler scrutinizes the wa- 
ter; just as my native guides in the jungle 
inspected the thickness of the woods and 
sniffed the various scents. The interpre- 
tation of the play of clouds is important. 
Accumulations that resemble snow hills 
on the horizon will dissolve in rain. 
Clouds that cling like parasites to moun- 
tain tops will disolve in rain. Some 
clouds are mysterious with hidden mean- 
ing. 

“You needn’t bundle up as though you 
were going to the Arctics,”’ he told me. 
“We won’t fly higher than 3,000 feet, 
nor go faster than 80 miles an hour. I can easily go 100 miles. 
Certainly you can smoke. When we get up you can do any- 
thing you like, but please don’t move about the cabin while I 
am getting her up or when I am making a landing. If you get 
airsick open the window or use the receptacle. We have a nice 
day with the wind behind us. It won’t be stormy.” ~ 

He took his seat amidship behind me in a little elevated glass 
enclosure, and started the motor. I was indeed cosy in a com- 
fortable, well-upholstered club chair by the window, a vase of 
flowers fastened to the wall between the curtains. Around 
me was my luggage, the thirty pounds which is the limit 
allowed. The cabin had mirrors and a few photographs. Later 
I travelled in open aeroplanes with the pilot seated in front. 

is is in many ways more thrilling, but for solid comfort, 
especially when one wants to read or write, the planes with 
cabins are preferable. 

ff we went over the partly rough field. It was as if we 
were in an automobile, but in a few minutes the ground was 
left behind. Slowly circling once around, we climbed higher 
and _ higher. 

One look behind at ocean and the steamer which had been 
my home in tropical climes; then forward on and on, over 
housetops and _ steeples, white castles surrounded by parks, 
green forests, the long red roofs of monasteries, the spires of 
ancient cathedrals. On over hill and valley, over black ruins 
and brown plains where battles had been fought, then across a 
chain of mountains with azure sky above, we sailed close to 
the silvery clouds in that bracing dustless air and sunshine. 
I thrilled with happiness at having lived long enough to enjoy 
this delight. 

We made a landing as smooth as the start. We had stopped 
for a change of pilot and plane, for we had come to the 
frontier of another country. As we rose again, the view 
disclosed a checkerboard of lawns; a cemetery which was no 
more than a stretch of white dots, monuments to those who 
rest beneath them; fields with grazing cattle and horses that 
looked small as ants ; villages large and small, flower gardens, 
woods, grey and red roofs, yellow haystacks among windmills 


Hermann Norden, Explorer and Author 


-why, but we do. 


—it is so that a great country looks from the air. The 
realization of being at a high altitude has less effect on the 
brain than has the small aspect of things. How could one be 
fearful or dizzy when looking over toys! It was fascinating 
He watch the altimeter register the height at which we were 
ying. 

‘The plane swept low, and we saw rabbits racing in a circle, 
trying to save themselves. Up again over country that looked 
like a mosaic, or like huge stretches of mother of pearl, beau- 
tifully colored, with rivers and canals intersecting them. 
Railroad tracks, with their tiny moving trains, glittered in the 
sun. A few minutes more and we dropped suddenly. The 
sensation was like that experienced when an elevator falls 
several stories. I thought we had struck a hole in the air—a 


thing I had heard about, but no, it was | 


not that. To please me the pilot had 


The horses looked like terriers; the peo- 
ple like dolls. Toyland, indeed! 

My moods varied as much as did the 
scenes. Never had the world seemed so 
insignificant to me as on that first air 
journey. There came a feeling of utter 
irresponsibility, and a wish to fly on to 
where the sun was setting on the far rim 
of the horizon. Or, if I must return to 
earth, why not disappear forever from 
my usual haunts; become a hermit in a 
forest or on a mountain top, or finish life 
in a monastery, engaged in reflections? 
But with the change in the scene below 
came a different mood. I felt a boundless 
pride in being of the family of beings 
who have conquered the air with me- 
chanical power; who with their genius 
have supplied the wings denied by nature, 

All peoples have had their myths about 
flying; from the very beginning it has 
stirred the desires and the imaginations 
of men. There is the old Greek tale of 
Daedalus and Icarus, who made them- 
selves wings. Then there was Archytas, 
a scholar of Pythagoras, who is credited 
by old historians with having caused a 
wooden duck to fly by enclosing his breath in it. The Chinese 
and Hindus, with their ancient culture, have similar legends, 
and even the animistic tribes among which I had recently dwelt 
have myths about the only element which fof untold centuries 
defied man. Until now! The dreams of our forebears have 
become reality. A new era has begun. 

With Lord Clive, I would stand aghast at my own moder- 
ation were I to try to enumerate the benefits to mankind 
brought by this great achievement. Civilization, whose progress 
has ever depended upon communication between the different 
peoples, will receive a fresh impetus. Not to speak of fanciful 
sounding but nevertheless true statistics of savings to com- 
merce. Air travel may bring an Eldorado to the lovers of 
arts and letters, for new schools of art may spring into being 
because of it. The followers of the trail of Pegasus have 
always drawn their deepest emotions from the blue vault of 
heaven. Longfellow responded to its eternal inspiration: 

“And from the sky, serene and far, 
A voice fell, like a falling star 
Excelsior !” 

Perhaps there was a dream of flight on the part of Philippe 
Desportes when, in the sixteenth century, he celebrated Icarus 
in his famous sonnet: 

“Tcare chut ici, le jeune audacieux, 
Qui pour voler au ciel eut assez de courage.” 
In our day many audacious youths have courage enough to fly 
to heaven. 

Who, at the approach of springtime, has not felt that he 
would like to follow the birds, gayly winging over forests, 
meadows and lakes; rejoicing in landscape and pure air. [ 
was surprised to find myself singing while in the sky, but 
learned that even old birds at the game do the same thing. — 
“We all sing on long rides,” my pilot said. ‘We don’t know 


Of course I did not feel like singing at all times. Certain 
not when the chair I sat on in a Farman broke to bits beneath 
me and I rolled on the floor. We had started up at a sharp 
angle without describing the usual circle. Not until the pilot 

b 


lowered the plane over a race course near 
a big city. He circled twice over crowds — 
and tracks, gay with flags and bunting, 


had righted the machine could I pick myself up and find 


another chair. 


An experience of a more serious nature happened one after- 


noon. Th pilot sailed straight into clouds which, from a dis- 
tance, had looked like a thin layer. For a moment everything 


now below us. 
thick grey clouds, and so were we. 


seemed right; the sun was like a target enshrouded in fog. 
Suddenly it grew dark. The sun was gone and the clouds blew, 


roaring and whistling, about the open plane. Then, as quickly 


as it had disappeared, the sun came into view again, first a 
glimpse, then full view. But instead of being above, it was 
Another moment it was swallowed again in 
The experience might 


have gladdened the heart of a jungle dweller who would have 


believed himself near his ancestors, whose spiritual abode 
is in the clouds. My thought was, ‘What a pity. It’s all over.” 
But it was anything but over. The plane had merely been 
turning round in the clouds, and upside down flying is as 
easy to a cool-headed pilot as is flying in a normal position. 


the practice of the so-called “stunts” is a highly necessary 


adjunct to the training of an aviator, so that he may feel at 
home under any conditions. 

I had not intended to go in for any stunts, but enjoyed some 
notwithstanding, on a flight between Madgeburg and Ham- 
burg. Our craft was a battered old German one-passenger 
ex-war plane. I must have impressed the young pilot with 
my enthusiasm for flying because he made a “loop the loop” 
when over the Alster Basin. He turned and shouted some- 
thing over the isinglass partition which separated us, and before 
I realized what was happening, had done it again. Since it 
was not a windy day I had not been strapped in, so was kept 
busy holding on to the loose ends of straps to keep from fall- 
ing out of the machine. Below us was the grandest moving 
picture imaginable, or so seemed the large town of Hamburg 
with its harbor, its ships on the river, its tree-lined avenues 
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and crowded streets, as we saw it from the different angles 
that the pilot turned at only a small elevation above the 
Basin, which lies in the center of the busiest part of the city. 


But it is here at home that I have had my best flying experi- 
ence. Last week in a Fokker express biplane I was introduced 
to the “Wing-Over” and the “Immelmann turn” by Bert 
Acosta, one of the great aviators in this country. I had 
not known that there were such high mountains on Long 
Island, nor that the sky is its foundation, with the ocean, 
coast and sands above it. The villas, dwellings, farms and 
haystacks are in perpetual motion, and seem constantly in dan- 
ger of colliding with the innocent traveller in the air, some- 
times in dizzy altitudes; sometimes in the forbidding clefts 
below. Or so it looked from inside the comfortable little 
coupe, while it turned the different angles, climbed endless 
peienrs and shot to bottomless depths, all with incredible 
speed. 


It was night when we returned in a straight flight. A full 
moon shone, and there were stars below us as well as above, 
for so the lights in dwellings and along the road looked. As 
I motored back to New York, partly over what used to be the 
Vanderbilt track for automobile races, I thought of those 
first races not more than about a score of years ago. People 
talked then of motoring as they do now of flying, and the 
danger is just as little. It all depends on the make of the 
machine and the coolness of the man at the wheel, the greatest 
of all uplifters. 

Strange that the trail of the air, the trail of health and 
untold delight which will take us in one flight from the Atlantic 
seaboard to the Pacific Coast is so long in becoming popular 
with us. American genius and perseverance have made the 
dreams of our forebears come true. ‘The air is ours to travel 
in. 
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satisfaction from the rumors that have been semi-officially 
reported that this city will in all probability become the 
greatest aviation center of the country. Extensive plans are at 
present under consideration by the national government and 
the city officials. It has been reported, but not confirmed, 


A VIATION enthusiasts of Philadelphia have derived much 


that the Naval Aircraft Factory at the League Island Yard 


which is already the largest aeroplane plant in the country, is 
to be enlarged and that the aviation committee lately appointed 


by the Philadelphia Chamber of Commerce will soon recom- 


mend a site suitable for a landing field. 
Rear Admiral L. M. Nulton, Commandant at the Navy Yard 


is enthusiastic over the plan and the aid of Mayor Moore has 


been enlisted. “If the government is to have fewer warships 
in commission it will need more air service,” said the Admiral, 
“and the big chance for the Philadelphia yard is to jump into 
the lead as headquarters for all that is best in aviation for the 
benefit of both army and navy, with a great possibility of 
commercial development which would help reduce government 
expenses.” : : ‘ 

Mayor Moore in discussing the situation said that he is 


greatly pleased with the prospects of making Philadelphia the 


aviation center of the country. The Mayor commissioned 
Director Caven to recommend a suitable site after searching 
the city and Director Caven proposed the property on the 
Delaware River near Essington for the flying field. The city 
bought the property several years ago and is paying a rental 
of $400 yearly to the authorities of Delaware County. 
Several other sites were also proposed by Director Caven 
and a full report on all being forwarded to Admiral Nulton. 
The Mayor conferred with the Admiral on the proposition 
and Admiral Nulton promised to inspect the Essington site 
and see if same is suitable. Mayor Moore promised to do all 
in his power to bring this government field to Philadelphia and 
if the site recommended is declared unsatisfactory he will 
keep on until a site is secured that will. assure this city the 
honor of being the headquarters of the Government air service. 
The Aviation Committee appointed by the Chamber of Com- 
merce of Philadelphia, and which is composed of expert fliers 
and many citizens prominent in aeronautical work, has made a 
preliminary report that the Roosevelt Boulevard section, the 
suburban district west of the 69th Street Terminal and the 
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filled in section north of League Island constitute three de- 
sirable sites for an aviation landing field. Although these 
locations have the necessary requirements of accessibility, 
safety and area for the development of commercial aviation 
with the city as a center, final determination as to which is 
the most suitable site must wait until a location is selected for 
the Sesqui-Centennial. 

Mr. Joseph A. Steinmetz, president of the Club is one of 
the most active workers of the Committee. “A survey of 
property values in the three districts suitable for aviation,” 
the committee says, “would indicate that neither the Roosevelt 
Boulevard nor the 69th Street locations could be purchased 
for less than $150,000 to $200,000, whereas seventy-five acres 
of the proposed League Island site are already owned by the 
city and appear on the city plan as an aviation field. The 
League Island site, has in the estimation of the committee, the 
advantage of being adjacent to the river and so will connect 
up directly with future hydroaeroplane operations. The inter- 
section of the Delaware and Schuylkill Rivers makes an ex- 
cellent landmark for night flying and for those not thoroughly 
familiar with the environments of Philadelphia.” 

Congress is investigating the possibility of again placing 
Philadelphia on the air mail map. The extension of the air 
mail service with Philadelphia as a center is also under con- 
sideration by Congress in connection with betterments of the 
service. 

The Philadelphia Chamber of Commerce has been requested to de- 
termine the stand of Philadelphia business houses on the extension of 
aeroplane mail service. he effect of the extension upon Philadelphia 
business, especially the banks, is an important factor, it is declared. 
The Postoffice Committee of the House of Representatives has asked 
for full details concerning the value of business transacted by mail 
in and out of Philadelphia. The Committee also asks whether there 
is a municipal landing place for aeroplanes here and whether there are 
any private aircraft companies competent to guarantee a _ successful 
carrying out of a mail contract. 

It has at last been officially announced that the Aero Club of Penn- 
sylvania has been admitted to full affiliated membership in the En- 
gineers’ Club of Pennsylvania. As the Engineers’ Club is strictly a 
technical group of the highest engineering standing the honor conferred 
is of the highest and will be much appreciated by the members of the 
Aero Club. Those members of the club who are interested in aviation 
from an aeronautical engineering .standpoint will no doubt become mem- 
bers of the Engineers’ Club which has among its members the most 
prominent engineers of the city of Philadelphia and vicinity. 


W. H. SuHEAHAN, 
Ist Vice . President. 
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COMMERCIAL AVIATION DEVELOPMENTS IN EUROPE 


By W. KNIGHT, M. E. 


(Continued from page 46) 


ENGLAND 


Governmental Organization of Aerial Services 


Civil aviation in England, as it is well known, is. under the 
direction of a “Comptroller General of Civil Aviation.” 

All the research and technical work is under a “Director of 
Research” which supplies such technical work as is needed 
both by the departments of commercial and military aviation 
and awards prizes for encouraging aircraft manufacturers to 
produce the required new types according to specifications is- 
sued by the Air Ministry, (which unites all the aerial ser- 
vices), thus helping a good deal in keeping alive the aircraft 
manufacturing industry in Great Britain. 

It is due to the good organization and to the offorts of the 
“directorate of research,” that recently some aero engines 
superior in many respects to those produced by other nations, 
have been designed and manufactured. 

The department of research has even gone to the length of 
ordering experimental civil air transport aircrafts, camou- 
flaged as war machines, so as to help the aircraft manufactur- 
ing industry to struggle along waiting for better days to come. 
The result has been the development of several promising 
passenger carriers which will have a chance of proving their 
worthiness this year, if the Department of Civil Aviation in 
England is allowed to continue to exist. 

In the matter of communications, (signals and navigation) 
progress has been made by direction-finding wireless and it 
is stated that now both Pulham and Croydon have been pro- 
vided with stations working in connection, making it possible 
for aircraft to determine their position by bearings obtained 
simultaneously from the two stations. Other wireless stations 
are located at Berwick, Carnsore, Farmborough and Lizard. 
All of them using a wave length of 450. The wireless sta- 
tions of Croydon and Pulham using both a wave length of 
900. 

The radio telephone service with aircraft has been further 
developed. All British machines employed on the cross-chan- 
nel service carry telephones and as soon as the ratification of 
the international air convention has been deposited, regula- 
tions will be issued which will make it compulsory for air- 
craft carrying ten passengers or more to be equipped with 
wireless. 

The aero-port at Croydon is at present to London what 
Bourget is to Paris. It has, however, been suggested that the 
airdrome at Lympne might be used during the winter months 
rather than the Croydon, in fact, when the pilots figure that 
due to bad weather it would be unwise to land at Croydon, 
they will, in the future, be allowed to land at Lympne, for- 
warding the passengers to London by train. Up to the present 
time for the cross-channel service, starting from England, 
the air-port of Croydon is used. Some operating companies, 
however, are figuring on starting their trips from Lympne 
during the winter months. 

Largely as a result of the experimental flights of the R-33, 
arrangements are now in course of completion, whereby the 
Croydon-Lympne route could at short notice be opened for 
night flying. 

In general it might be said here that the technical services 
under the “directorate of research” are better organized and 
more efficient than the organization of aeronautical technical 
services in France. 


Commercial Operation of Aerial Services 


The London-Paris air service which is the most active one, 
is operated under the temporary subsidy scheme entered into 
by the Government with the Handley-Page and the Instone 
Companies. 

To enable the British companies to compete with French 
companies subsidized by the French Government, which due 
to an increase of the subsidy were able to effect a cut in rates 
of 40%, in 1921, the British Government assists them by 
financing the acquisition of modern commercial planes on a 
re-payment basis and guaranteed a profit. The service has 
been in operation throughout the summer of 1921 with satis- 
factory results. It is found that few machines of an im- 
proved commercial type are available, and the temporary 
nature of the arrangement rendered it financially imprac- 
ee to provide last summer large numbers of these ma- 
chines. 


In spite of these handicaps, however, there was a consider- 
able increase in the average load carried per flight. 

This temporary arrangement is proposed to be superseded 
by a permanent scheme of subsidies by the Government on a 
25% basis, including the hire-purchase scheme by which firms 
are able to acquire machines of types approved by the Govern- 
ment at less than the cost price. 

The latest report issued by the Comptroller of Civil Avia- 
tion states, however, that by August 1, of last year, the date 
on which the scheme was to have come into effect, the ex- 
perience gained during the summer had shown that the scheme 
as originally proposed was not likely to provide adequate as- 
sistance and it was therefore amplified as follows: 


“An additional grant of three pounds sterling and three 
pence per pound of freight, will be made to approved 
firms during the year ending February 28, 1923, while 
in addition a contribution towards the insurance of ma- 
chines provided by the Air Ministry under the hire- 
purchase system will be made in the sum of 50% of 
the premiums up to a maximum of 10% of the value 
of the machines. The scheme, it is hoped, will become 
operative in March, 1922; meanwhile special arrange- 
ments, similar to those now prevailing, are being con- 
tinued for the operation of the London-Paris service 
during the winter months of 1921 and 1922.” 


The report also states that it is considered that it would no’ 
be desirable to have unlimited competition among aerial oper- 
ating lines. The number of the operating firms has, for the 
time being, been limited to four. Of these, the Handley- 
Page, the Instone and the Daimler-Hire have been chosen tc 
operate the London-Paris route, while one firm only, ths 
Aerial Route Syndicate Ltd., has been selected to run the Lon- 
don-Brussels service. It is stated that the Air Council does 
not contemplate approving more than three firms at any one 
time on. the London-Paris route, also reserving the right t 
approve other firms, should the circumstances warrant it. 

Table No. 11 gives the number of trips made carrying pas- 
sengers, mail and express matter and the trips completed t 
schedule over the line, Paris-London and vice-versa; Lon. 
don-Brussels and vice-versa; and London-Amsterdam anc 
vice-versa. The regularity of the service as evidencec 
by the percentage of trips completed is very gratifying, vary: 
ing as it does from 90 to 93 1-2. The total mileage flowr 
from January Ist to October 30, 1921, is about 700,000 miles 
3,088 trips were made, during which 10,228 passengers wert 
carried. Two accidents only resulting in the death of on 
or more occupants occurred in 1921, from April Ist to Septem 
ber 30th. Two accidents resulting in injury to occupant: 
and six accidents resulting in non injury to occupants als¢ 
occurred, making a total of ten accidents. From April 1s 
to September 30th, the number of miles flown per acciden 
was 32,000 and the number of flights completed per acciden 
was 1,718 and the number of hours of flight per acciden 
was 415, only a percentage of .03 passengers killed per 1,00( 
carried, and .03 injured per 1,000 carried, was the result o 
the six months of operation. These figures speak well fo: 
the safety of modern flying and as they show a considerabl 
decrease in accidents as compared with the corresponding 
period of 1920, it may be assumed that as machines and or: 
ganization improve, the percentage, as small as it is, will b 
still further reduced. 

The number of arrivals and departures of aircraft fron 
the Continent between April and September, according t 
nationality, were as follows: 


British 4388 poeta Gass oS oa ees eee 671 
French 22598 . Siaectinw cts be eae 1058 
Reloiatt 34: ee . kaeaeatety sie ees ees Poe OOo 
Dabehis oc ER... ote ee SS oe Oe ie eee 292 


The number of passengers carried on the same routes, dur 
ing the same period by machines of the ‘different nationalitie 


were: 
Britishet isc 5 Soon Geema: once See a ORE eee 
Frénehysi@r ee ne eee sce a ee ee 3499 
Bel Siar 04 orem eee tatoteiore sane Mn aes nae 597 
Dirt cheers 2h: ee ee a aaa 420 


The total value of imports (free and dutiable) by air fron 
April to September was 206,357 pounds sterling, and that o: 
the exports was 110,400 pounds sterling. The estimate 
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number of outgoing letters posted for transmission by air 
was 42,840 and the number of incoming letters was 38,696. 
On the London-Paris route, the efficiency of the outgoing air 
mail service was 95%. On the London-Brussels route, 70% 
and on the London-Amsterdam line, 89%. 


Conclusions: 


As in the case of France the British Government is taking 
quite a lively interest in the development of aeronautics in 
Great Britain. The aircraft manufacturing industry in Eng- 
land is in a far better shape than in France, but France is 
ahead of England in the organization of operating companies. 

In England as in France a good deal of interest is evidenced 
in the establishment and the development of an efficient ground 
organization and especially with reference to the meteorological 
and wireless services. In England as in France the question 
of the aircrafts used so far explains in part, the financial 
failure of the operating services. The aeroplanes used as 
carriers were also, in this case, a modification of the war 
types, entirely unsatisfactory for commercial purposes. Only 
during the year 1921, in Great Britam as in France, types of 
aircraft, better adapted to commercial operation began to ap- 
pear. 

The air mail and the passenger service is becoming every 
day more popular, and although it is as yet far from being 
satisfactory, the service is increasing in volume in a way 
which is promising of less discouraging financial returns at the 
end of this year. 


TasBLe 11 4 
Civil Aviation in England from Jan. Ist. to October 30th, 1921. 


5 2 a9 a BS yy é 
5 é z g ps Fr 
o =I s s oo 2 
s % = 4 8 os a2 
2 ES “4 D, mae, 2S 3a 
2 ia ie oe Be Bz ze 
& a Z A as #a eee as 
Paris-London .,...233 1141 4581 435 787 1021 90 
London-Paris ....233 1110 4521 317 407 1033 93 
London-Brussels. ..210 260 298 148 53 243 93.5 
Brussels London. ..210 226 353 177 173 201 89 
London- 
Amsterdam ......265 176 200 160 166 167 95 
Amsterdam- 
ON GON tse. ste ni 3s 265 175 275 164 147 162 93 
BEGtale: steder. Stace 3088 10228 1401 1833 2827 91.5 


Total Mileage Flown—700,000 miles. 
BELGIUM 


Governmental Organization of Aerial Services 


In Belgium more than in France and England, the Govern- 
ment has contributed mostly to the development of civil avia- 
tion, in fact, we might safely say. that up to the present time 
almost all of the aeronautical activities in Belgium are under 
the direct control of the Government. 

In June, 1919, due to the initiative of King Albert, a commit- 
tee was established for making recommendations about the 
establishment of aerial navigation lines in Belgian Congo, which 
is known in Belgium as the C.E.N.A.C. This committee is 
composed of three members, one representing the ministry of 
colonies, another an aeronautical expert, and the other the 
director of civil and military aviation, (who are united under 
the same direction). : 

The program assigned to the C.E.N.A.C. was (1) to es- 
tablish an experimental aerial commercial line between 
Stanley-Pool and Stanleyville, and two millions of francs 
.were put at the disposal of this committee for starting such 
an undertaking; (2) to investigate the possibility of making, 
by means of photographs taken from aeroplanes, the map of 
rivers flowing through the interior of the Belgian Congo. 
Up to the present time the second part of the program as- 
signed to the C.E.N.A.C. has not been tackled yet. The real- 
ization of the tasks set in paragraph one, was effected by 
making a contract with a “National Syndicate for the study of 
aerial transports” which is known in Belgium as the S.N.E. 
T.A., and which was charged to start the exploitation of the 
first aerial line in the Congo. 

The S.N.E.T.A. is a society which has been established 
for, (1) the study of aeronautics and their practical applica- 
tion in all branches of civil aviation, industrial, commercal, 
sporting and colonial; (2) to exploit aerial routes, national 
and international in the Belgian colonies, and in Belgium for 
the transportation of passengers, mail and freight; (3) to con- 
struct and repair aeronautical material and accessories, re- 
quired by military and civil aviation. 

This society, as can be seen, covers pretty well the whole 
field of civil aviation in Belgium. 

Due to the obvious fact, that during the war, the Belgians 


were literally turned out of their own country, they were not 
in a position to develop either the manufacture of aviation 
material or the building of aircraft. In spite of this, how- 
ever, there are plenty of excellent pilots and mechanics in Bel- 
gium, trained in the school of war. The S.N.E.T.A. is sup- 
ported by the Belgian Government for the purpose of creat- 
ing a national aircraft manufacturing industry and allowing 
it to survive the competition of foreign aircraft manufac- 
turers, which could not be possible at the present time with- 
out the financial support of the Government. 

Twelve Levy-Lepen hydroplanes were turned over by the 
Belgian Government to the S.N.E.T.A., with sufficient spare 
parts and twelve hangars. Besides this, the Belgian Govern- 
ment put at the disposal of the S.N.E.T.A., the personnel 
needed for the operation of the service and the facilities of 
the shops attached to the naval base of Leopoldville. 

The entire distance covered by the exploitation of this line 
is 1,070 miles and it was divided into three sectors, as follows: 


Eectee Sectoue - uKanshasae s,s fe oe 0 Miles 
Bololeor eo cere ee TOS Raae 

Second sector: N'Gombe 3. %....5.. Sissi VS 
Coquilhatville ...... 430 “ 
WISE vate oh Seek GVA 

niece eCLOImeLSala® +a) be caebase. ae Tisidy 
Basoko. (seers... OAC 
Stanleyville , AOD) Pe 


The first sector was opened to the traffic in July, 1920, the 
second sector was added to the first one in December of the 
same year and operation on the third sector was started only 
in June, 1921. 

The importance of this aerial route can hardly be over- 
estimated, since it opens up the center of Africa and enables 
colonial products to reach Antwerp a month earlier than 
would be possible with the ordinary means of transportation. 

With the establishment of this line in the Congo and with 
the establishment of lines of communication between Brus- 
sels and Paris and Brussels and London, operated by the 
S.N.E.T.A. which was created, as we have said before, by the 
Belgian Government for the purpose of creating a national 
manufacturing industry and a national commercial aviation, 
the Belgian Government has taken quite a decided step in the 
desired direction. 

The aeronautical budget for 1921 provided 10,000,000 francs 
for civil aviation developments and 12,000,000 francs for 
military aviation developments. 

A project for an aeronautical research laboratory was 
started in 1921, but up to the present time no material progress 
has been made towards the realization of that project. 


Commercial Operation of Aerial Services 


The S.N.E.T.A., during the summer of 1919, opened up 
three flying fields, one at Brussels, another at Antwerp and the 
third at Spa, from which passengers were taken for joy rides 
in the air in order to popularize the use of flying machines in 
Belgium. More than 4,000 passengers were taken up from 
the Brussels flying field; 1500 from Antwerp and about 200 
from Spa, this being done for advertising purposes. At the 
same time, the service between Brussels and Paris and be- 
tween Brussels and London was started in connection with the 
French and the English lines. 

The service has been quite regularly operated all through 
1921, the passengers’ rates being; Paris-Brussels or vice-versa, 
single trip 300 francs, round trip 450 francs. Between Brus- 
sels and London and vice-versa, single trip 450 francs, return 
trip, 800 francs. Each passenger is allowed to carry 15 kilo- 
grams of baggage free. Excess baggage being charged at the 
rate of 4.50 francs per kilogram each way. The fares quoted 
include automobile service between the flying grounds and the 
center of the town. The mail rates wereyup to the time when 
the French rates were reduced, .75 centimes per 20 grams or 
fraction thereof up to 100 grams. Over 100 grams, 50c per 
twenty grams or per fraction of twenty grams. These rates 
being in addition to the ordinary postal charge. 

Since May, 1921, the rates have been brought down to the 
level shown in Table No. 7 in order to make them agree with 
the rates charged by the French mail service over the same 
line. 

The rates for express matter were previously 7.50 per kilo- 
gram up to 5 kilograms. From 5 to 10 kilograms, 6.50 per 
kilo; from 10 to 20, 5.50 per kilo; over 20, 4.50 francs per 
kilo, the minimum charge per parcel being 7.50 francs. The 
present express rates vary from 3.05 francs to 4.10 francs per 
kilo. These rates being in the same order as the rates charged 
by the French lines for the same service. 

On the Paris-London line, the rates were previously, up to 
50 kilograms, 7 francs per kilo.; over 50 kilograms, 6 francs 
per kilo. The minimum charge being 10 francs per parcel. 
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The rates being at present the same as those charged for 
similar services by the British companies, namely 5.05 to 7.7 
francs per kilo. 

The service on these two lines has been just as satisfactory 
as the service of the French and the English companies oper- 
ating on the same routes, and just as productive from a fi- 
nancial standpoint as the other two, the reasons being the same, 
namely: aeroplanes not well adapted to commercial services, 
large overhead expenses on the operation of these liens, due to 
a lack of sufficient ,business and due to the kind of flying 
equipment used. Also, in this case without the help of Gov- 
ernment subsidies, the Belgium aerial lines could not have 
been self-supporting. © 

The S.N.E.T.A. has increased its capital invested for aerial 
transports to 4,000,000 francs. The headquarters of the 
S.N.E.T.A. are in the “Banque d’Outremer,”’ Brussels, and is 
financed by a group of the most important Belgian banks. 
The directors of the S.N.E.T.A. have formed a new company, 
“The Societe Anonyme Belge de Constructions Aeronaut- 
iques,” which is nominally separated from the areial trans- 
port business, but it is financed by the same group and is 
really another branch of activity of the S.N.E.T.A. This 
company has signed a contract with the Belgian Government 
for the construction and repair of army aircraft, the Govern- 
ment guaranteeing a minimum sum of 6,000,000 francs worth of 
business per year. This guarantee by the Government quite 
evidently puts the company on solid ground right at the be- 
ginning, and the close association existing between the manu- 
facturing end and the operating end of aircraft under the Gov- 
ernment’s control gives promise of good results for the 
future when the present crisis is past. 

In the Belgian Congo, the establishment of the line between 
Kinshasa and Stanleyville has offered a number of difficulties 
due to the rather exceptional weather conditions prevailing in 
a tropical climate. The aeroplanes used were designed for 
carrying 900 pounds of commercial load at 90 miles per hour. 
The commercial load and the speed were actually found to be 
75% of what was anticipated of them. This is due to the 
influence of the great variations in temperature taking effect 
on the parts coming in contact with the water, thus subjecting 
them to sudden contractions and expansions; these parts being 
made entirely of wood. These machines have a center of 
gravity relatively low and the influence of these contractions 
and expansions and the weight of the water added to the bot- 
tom of the machine when leaving the water greatly affect the 
longitudinal stability of the hydroplane when the motor stops. 
The motor used on this type of machine is the Renault 300 
h.p., which apparently has given satisfactory service so far. 
The radiator has not given serious trouble, but it has been 
found that it is too small and the temperature of the water, 
80° centigrade, is found to be excessive. The main trouble, 
however, has been experienced with the gluing together of 
the various wooden parts, which under the influence of the 
water, the humidity of the air, and the extreme variations in 
temperature, would not hold satisfactory, thus making flying 
in these machines, a rather dangerous proposition. It is esti- 
mated by the Belgians that for the colonial service they 
would have to adopt metallic aeroplanes. 

In spite of the great national wealth of waterways in the 
Belgian Congo, only 1900 miles can be utilized for laying out 
aerial lines operated by hydroplanes. Of these 1900 miles, 
only 1070 miles are exploited at present on the line Kinshasa- 
Stanleyville, which is known as the “King Albert Line.” 

It is expected that in order to open up the aerial traffic 
in the Congo, the service must be operated by both hydro- 


planes and aeroplanes. At the present time nothing has been 
done as yet, for starting an aeroplane service in the Congo, 
The aerial activities there being limited to the exploitation 
by hydroplanes which shall be further extended before the 
aeroplane’ service is started. 

The transportation charges on the Belgian Congo lines are 
as follows: 


Anything sent by mail is charged 3 francs per 20 grams or 
fraction of 20 grams for any distance. 

Freight is charged at the rate of 15 francs per 500 grams, 
the minimum charge per parcel being 50 francs. 


The passenger service is mainly limited to officials and em- 
ployees of the Belgian Government. An ordinary passenger 
is only taken if the freight carried leaves room available. 
Passenger rates are in the order of four francs per mile. 
Passengers baggage is charged at the rate of 30 francs per 
kilo per each section or part of the section flown. (As we 
said before the complete route is divided into three sections.) 
The complete trip from one end of the line to the other costs 
about 4500 francs and this can be made in one day, whereas 
by boat, the same trip takes 18 days. 

While I was in Belgium at the beginning of 1921, I was in- 
formed that the “Forminiere’ (a mining enterprise, mainly 
financed by American capital and operated in the Belgian- 
Congo), had made an offer to the S.N.E.T.A. to pay 40,000 
francs per trip per hydroplane carrying passengers and freight 
for them. From the time when the exploitation of the aerial 
ate in the Congo started, the following progresss has been 
made: 

From September to December 1920, Miles flown: 15,000; 
Mail carried, 1,600 Ibs. 

From January to August 1921, Miles flown: 25,000; Mail 
carried 2,000 Ibs. 

The greatest increase in the volume of business taking place 
in the last two months of the above named period of time, 
namely, June and July, when the weight of the mail carried 
was more than doubled. 

The traffic on this Congo aerial line is mainly absorbed by 
Government business at the present time. 


Conclusion 


The city of Brussels, due to its geographical location is 
bound to be a rather important link in the international lines 
in Central Europe, and the Belgium Government is doing all 
it can to protect Belgian interests by helping to create a 
national aircraft manufacturing industry, which, unlike other 
nations, was stagnant during the war. The King of Belgium is 
taking a very keen interest in the development of aviation 
and all the royal family are using aeroplanes ‘as an ordinary 
means of transportation for traveling from one point to an- 
other in Belgium and abroad. Belgium, as is well known, 
is a country where the engine manufacturing industry has 
always been highly developed. There is not the least doubt 
that the Belgians will soon be able to compete on the mar- 
ket with firms of other nations in the manufacture of air- 
crafts and aircraft engines. The exploitation of aerial lines 
in Belgian Congo, which is a very rich colony, will un- 
doubtedly contribute greatly to the development of aerial fly- 
ing in Africa, because it will compel other nations to use the 
same means of transportation in their African colonies, for 
meeting the competition of the Belgians, which by using aero- 
planes and hydroplanes will enormously shorten the time 
needed for bringing their colonial products to the port of 
embarkation. 


FIGHTING INSECTS WITH AEROPLANES 


the future for many other uses than 

ve yet discovered for them, according 
to Mr. H. A. Goddard, State Entomologist, 
Wooster, Ohio, who contributes an in- 
teresting article to the Air Service News 
Letter on the above subject, giving a de- 
scription of the dusting with arsenate of 
lead of a grove of catalpa trees, six acres 
in extent, at Troy, Ohio. This grove was 
defoliated by the catalpa sphinx cater- 
pillar in June, and the second brood came 
in force early in August and were strip- 
ping the new crop of leaves from the trees 
a the dusting checked them on August 
t. . 


N IR machines will doubtless be used in 


Mr. Gossard states that in France aero- 
planes are being used as scout machines 
to discover the location of grasshopper 
swarms and then to scatter poisoned bait 
for the destruction of these insects. He 
then goes on to say that several months 
ago, the city entomologist of Cleveland, 
after experiencing great difficulty in spray- 
ing some closely planted large trees in 
one of the suburban parks constituting 
the grounds of an important and wealthy 
club, conceived the idea that such a tract 
could be dusted from an aeroplane. He 
communicated his idea to the Ohio Experi- 
ment Station and solicited our help. Mr. 
J. S. Houser, who for a long time has had 


charge of our forestry entomology and 
who in past years had frequently co-op- 
erated with the City Entomologist, Mr. C. 
R. Nellie, was assigned to this project. 
By enlisting the help and interest of Ex- 
Secretary of War Honorable Newton E. 
Baker, arrangements were easily made to 
obtain the cooperation of the Military Air 
Service and every facility at McCook 
Field, Dayton, Ohio, was placed at our 
disposal. A hopper was designed by a 
specially detailed mechanic to carry about 
200 pounds of arsenate of. lead powder 
which could be emptied into the air by a 
series of revolving spoons operated by a 
(Continued on page 67) , 
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RESEARCH FROM THE DESIGNERS’, CONSTRUCTORS’ 
AND USERS’ POINTS OF VIEW 


By MAJOR FRED M. GREEN, O.B.E., M.I.C.E., F.R.Ae.S. 


(Concluded from page 9) 


RESEARCH FOR CONSTRUCTORS 
Aeroplanes. 


One of the most important processes with which the con- 
Structor is concerned is the joining of materials together, 
particularly the gluing of wood and the soldering, brazing, 
and welding of metals. There is still no waterproof glue 
that is altogether satisfactory and although much work has 
been done on the subject there is room for further research. 
The methods of soldering, brazing and welding have always 
- been largely shop processes. There is little information to be 
had on the subject and as these three methods are constantly 
used by all aeroplane constructors further knowledge would 
be of advantage. [Fluxes in particular call for attention, 
especially to determine which are easily useable and do not 
set up corrosion. 

The manipulation of thin sheet metals seems to be so much 
a practical matter that it is difficult to suggest research. 
The present method is to leave it almost entirely to the skill 
of the sheet metal worker. The making of such things as 
metal propellers, spars and ribs for aeroplanes and the like 
present practical difficulties to the shops and it is possible that 
research might be instituted to determine how best to work 
materials to get them to their required shape and also in 
certain cases how to. heat-treat them after work without 
causing deformation. The best method of preventing corrosion 
also needs investigation. 

There is another peculair problem which constantly presents 
itself to the aeroplane maker. It is to make stiff light forms 
of various shapes suitable for fairing which are weatherproof 
and if possibie fireproof. No completely satisfactory method 
has yet been devised and it seems to me that an investigation 
on the subject might lead to useful results. In the general 
way the strength of these parts is unimportant, the chief re- 
quirement is that they shall ageel their shape. 


Engines. 


The making of aeroplane engines presents a variety. of 
problems in the shops. In the general way it is much easier to 
machine parts to the required degree of accuracy than to be 
certain that the material of which they are constructed is of 
the required strength and free from faults. The need for 
steels of uniform quality and of higher tensile strength has 
already been mentioned. The constructor is particularly 

concerned with the correct heat treatment of the material that 
he receives. It is not suggested that special research is need- 
ed in heat treatment as this is bound up with the production 
of more uniform and better steels; the question is chiefly one 
of great care both on the part of the steel maker, and the 
user, 

In connection with the making of stampings, the flow of 
metal in the dies often has as great an influence on the 
Strength of the stamping as the material itself. This again 
is hardly so much a matter for research as for direct ex- 
periment and the knowledge of the importance of using good 
methods. 

Included in the heat treatment of metals must be case hard- 
ening, particularly of intricate parts. The life of most aero 
engine could -be improved considerably if certain parts were 
specially hardened. This is not done on account of the diffi- 
culty of knowing that the hardening will be carried out in 
a manner which will not injure the rest of the part. Here 
I think is a large field for investigation, but again, it is of 
a practical rather than:a theoretical nature. 

The difficulty of obtaining light alloy castings has already 
been mentioned. This is certainly a question in which the 
engine maker is vitally interested, and any help from research 
will be gladly welcomed. 


Research for the User. 


The requirements of the user in the matter of research 
naturally apply to the actual operation of aeroplanes. Many 
‘of his problems would be removed or at least made easier 
by the researches already indicated, but certain of them are 
apt to be ignored both by the designer and the constructor. 
One of the most important of these is safety from fire both 
in flight and in case of accident. The paying load of an 
aeroplane is already small and consequently we cannot afford 
to expend much weight in rendering aeroplanes fireproof. 
There are, however, a number of precautions that can be taken 


which involve little or no weight and further knowledge of 
this subject will help to remove one of the gravest risks con- 
nected with flying. 

Safe landing in small aerodromes is likely always to be of 
interest to the user, who very naturally objects to paying 
more rent for his ground than is necessary for safety. The 
research already suggested in connection with control at low 
speeds is possibly the most important factor of landing in 
small aerodromes and probably more advantage will be gained 
by a knowledge of this subject than by the use of wings of an 
ahicrally high lift coefficient. Landing gears in the general 
way offer possibilities of improvement, but this is rather a 
matter of individual design than of any particular research. 


Alighting on Water. 


There are many countries in which it is difficult, if not 
impossible, to find ground suitable for aerodromes, but where 
there is plenty of water which can be used for the purpose. 
In some cases it is convenient to have aeroplanes which can 
make use of either land or water for alighting and getting 
off. With the limited carying capacity of an aeroplane, it 
is very doubtful whether amphibians will be of commercial 
use unless the conditions are particularly unsuitable for either 
land or water aeroplanes. We have a fair knowledge of 
properties of floats and hydroplane boats. There is no doubt 
that this knowledge might be extended by further research. 
In the construction of boats and floats we still have a lot 
to learn but this will probably have to be a matter of direct 
experiment. 

The user is much interested in the comfort of his passen- 
gers, and in this matter the silencing of the engine and of the 
airscrew is of importance. The silencing of engines is fairly 
well understood but involves in general a rather heavy ex- 
penditure of weight. The silencing of airscrews is more 
dificult and perhaps the problem could better be solved by 
placing the passengers in cabins which are more or less sound- 
proof. The subject is one on which little is known and re- 
search might indicate methods of improvement. 

In common with the designer, the user is interested in the 
question of stability and control. The research he needs is 
much the same as that already suggested for the designer, 
particularly control at low speeds. He is also interested, 
though I think to a very minor extent, in the use of para- 
chutes. My personal opinion is that he is chiefly interested 
in not being compelled by law to carry parachutes, and in 
order to achieve this end, we must endeavor to make our 
aeroplanes so safe that the probability of needing parachutes 
becomes negligible. 


Meteorology. 


The user is interested in weather prediction, more especially 
in anything that will affect visibility, such as fog and snow. 
He also wishes to have reasonable warning of dangerous 
extremes of weather, particularly in countries which are 
liable to violent storms. 

He is also interested in knowing the direction and strength 
of the wind at various heights, so that he may economize 
time and money by taking advantage of favoring air currents 
and in avoiding those which are unfavorable. This cannot 
be done to any extent until the pilot is enabled to choose the 
height at which he can fly and need not be troubled by the 
risk of either a forced landing by flying too low or of getting 
lost when flying above the clouds. 


Navigation. 


The question of navigation presents no difficulties so long as 
the visibility is good. There are many reasons why it is not 
convenient to fly always in sight of the ground. When the 
wind is favorable it will generally pay to fly high and it 
is certainly more pleasant to be in the sunshine above the 
clouds where the air is almost always steady, than to be 
tossing about just beneath them. In addition to this, the 
economical speed of the aeroplane is greater higher up where 
the air is less dense than it is near the ground. We need 
therefore special arrangements on all established air routes 
to ensure that the pilot can easily find his way when above 
or in the clouds or when flying in foggy weather, 

There are. many ways in which wireless telegraphy and 
telephony can help, but it is essential that the gear carried 
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on the aeroplane shall be as light and as simple to use as 
possible. There seems to be no reason why a pilot should 
not be able to ply from place to place blindfold with as 
great a certainty as he now does keeping in sight of the ground. 
The important thing to do is to convince the pilot himself 
that the gear with which he is provided is absolutely reliable. 
Until he is confident of this, he will always be chary about 
losing sight of the ground. 

Wireless control of the airplane itself from the ground 
is certainly a possibility of the future and it may be that the 
pilot of an air liner will give up the control of the aero- 
plane when within a certain distance of his landing. place to 
a ground pilot who will bring the aeroplane into port. It is 
permissible to look forward to a time when this method of 
control will be developed so that aeroplanes can be landed 
in their aerodromes with certainty at night or in dense fogs. 


Multi-Motor Aeroplanes. 


In rumning an air service it is essential that forced landings 
of any sort shall be as infrequent as possible. If we could 
absolutely cut out the chance of motor failure we should 
absolutely achieve this end. Aeroplanes have been made in 
which the power unit has been divided up into any number 
of motors up to six, but for many reasons the single motor 
aeroplane is still in practice as reliable as the multi-engine 
machine. Various attempts at solutions have been made 
either by running the engines as separate units or by coupling 
them together by means of gearing. No solution can yet be 
considered as entirely successful. There is certainly room 
for research in this direction and it will probably need close 
co-operation between the engine designer and the aeroplane 


Conclusion. 


No one disputes in general the value of research, but the 
practical man is apt to be impatient with the research worker 
and to complain that the results submitted to him are not 
sufficiently positive and clear cut to be of much value. The 
research worker on the other hand frequently imagines that 
the designer is not taking advantage of his work in that he 
does not immediately improve his designs by applying the 
information given to him. The difficulty with the practical 
man is that the results of research are given in such a form 
that they are not easily understood by him and for the sake 
of scientific accuracy the reports are sometimes so guarded 
and hedged around with conditions that the practical man 
will not believe them. At the same time we can only make 
real progress by acquiring a knowledge of the subject which 
becomes gradually more and more complete. Organized re- 
search and experiment and the free discussion of results are 
the only methods likely to lead to this result. The high po- 
sition that this country holds in the development of flying is 
I think due almost entirely to the wisdom of the Government 
that set up an Advisory Committee and instituted research 
work at the very beginning of flying. The work carried 
out at the Nationdl Physical Laboratory, the Royal Aircraft 
Establishment and Testing Stations of the Royal Air Force 
could not possibly be done by private enterprise, and it is by 
the information gained and the standard set by this work 
that the industry is enabled to produce aeroplanes which 
cannot be rivalled in any other country. 

It isthe opinion of the writer that help of this kind is of 
greater value than direct subsidy and he earnestly hopes that 
even the pressing need for economy will not prevent research 
being carried out in the future in the same spirit as it has 


designer if a solution is to be found. 


been carried out in the past. 


RESEARCH UNIVERSITY AT WASHINGTON, D. C., GIVING 
TRAINING IN AVIATION 


By LESTER DRAPER SEYMOUR 


¥ 


Consulting Aeronautical Engineer; Information Group U. S. Air Service, and Professor of Aeroplane Engines 


Y providing residence classes in the 

evening after four-thirty, the Govy- 

ernment closing hour, and corres- 
pondence instruction, Research University, 
at Washington, D. C., has this year been 
meeting the increasing demand for skilled 
instruction in the aeroplane business. Stu- 
dents in all parts of the country and at 
the national capital are studying Aero- 
plane Engines, Aeroplane Construction 
and Navigation, Aerodynamics, and other 
similar studies under the guidance of 
leading aeronautical experts in the Goy- 
ernment service. 

Not only the usual information in aero- 
nautics, but the latest data resulting from 
recent tests and experiments by the Army, 
Navy, and Post Office Departments is 
made available. Each of these depart- 
ments has signified its willingness to as- 
sist whenever possible in furnishing up- 
to-the-minute material and cooperating 
to the end that the School of Aeronautics 
of Research University may secure every 
facility allowable under the customs of 
the service in its effort to advance the art 
of aeronautics. Just what this means is 
more obvious when one realizes that at the 
nation’s capital is centralized the world’s 
available information on this new and 
most promising science and art. 

Young men are taking the University 
courses in this field as a fundamental basis 
for aeronautical work, because they rea- 
lize that the possibilities of air transporta- 
tion are very great and that, in the near 
future, developments are sure to offer ex- 
cellent opportunities to those who are 
equipped to take advantage of them. Com- 
mercial aviation is now a virginal field 
with as great attractions to young men 
and the nation as ever railroads, steam- 


ships, or other means of transportation 
offered in the past. The great railroad 
systems of the country as well as the 
steamship lines were built and planned 
by men who could see beyond their imme- 
diate surroundings with a vision that em- 
braced transportation problems of an ever- 
increasing and progressing nation. 

The present seeming apathy on the part 
of some of the large financial interests in 
this country, relative to the development 
of aerial transportation, air routes, and 
commercial aeronautics in general, is of 
no more significance than was the attitude 
which such interests took toward the 
early steamboats and railroad trains. The 


aeroplane has demonstrated its efficiency. . 


The pioneer work of the Wright brothers 
has come to fruition in the success of the 
aeroplane in the world war, in the ability 
of planes to sink superdreadnaughts in a 
few minutes—as demonstrated off the Vir- 
ginia Capes—and in the success of the 
United States Post Office in conducting, 
month in and month out, successful air- 
mail delivery entirely across the conti- 
nent. 

The men who are now able to see and 
appreciate these possibilities realize that 
when they go into aviation, and when 
they make themselves fundamentally pre- 
pared in the scientific aspects of the art, 
they are not entering a “blind-alley” pro- 
fession—that the training in construction, 
aerodynamics, flight, and engines can be 
transferred largely to the automobile in- 
dustry if necessary, and each month will 
bring the individual-so trained into greater 
prominence and give him a better oppor- 
tunity to meet an important national need. 

Research University is a cooperative 
institution of higher learning, organized 


on a non-profit basis by leading educa- 
tional and other experts of the national 
capital. It provides high-class instruction 
to day and night workers and those in the 
field in as great variety of subjects as 


are the needs of federal employees and 
others. . 


Influence of Model Surface and Air Flow 
Texture on Resistance of Aero- 
dynamic Bodies 


_ This report by A. F. Zahm is an analy- 
sis of the resistance equation 
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applies only to a special case of uniform 
air flow and model surface texture. In 
order to obtain comparable results under 
various conditions it is necessary to use 
a more general form of the resistance 


equation, such as 
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face texture, and — a measure of the air 
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flow texture. These two functions have 
particular application in the comparison of 
tests from different aerodynamical labora- 
tories. 

A copy of Report No. 139 may be ob- 
tained upon request from the National 
Advisory Committee for Aeronautics. 
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Radio Recruiting Publicity 


Mitchel Field has been actively en- 
gaged in recruiting for some time, but the 
past week saw the most novel experiment 
in Air Service recruiting publicity yet tried 
out. The following message was broad- 
casted by means of the radiophone: 

“This is BM5, the United States Army 
Air Service Radiophone station at Mitchel 
Field, Garden City, Long Island, New 
York. Opportunity in the form of an en- 
listment in the United States Army is 
knocking at the door of many men tonight 
thru the instance of the radiophone. The 
Air Service at Mitchel Field is sending out 
its call broadcast for men of good char- 
acter between the ages of eighteen and 
thirty-five; to men who make the most of 
an opportunity to learn a trade, to de- 
velop their character and to improve their 
physique. Two hundred such men are 
needed at once at Mitchel Field to learn 
the specialized work of the Air Service; 
to become expert in one or more of the 
twenty odd trades that comprise aviation, 
—trades which in turn are more or less 
allied with the motor car, thereby offering 
an opportunity for employment in two or 
more important industries in civil life 
upon the completion of a three-year en- 
listment. Interest in a man’s work is the 
greatest single factor in his happiness and 
efficiency, and with this fact in mind each 
man in the Air Service is given work for 
which he is best fitted. Congenial work 
is work that is commenced with interest 
and completed with success. Travel in it- 
self is an education, and at the present 
time two aviation squadrons are forming 
at Mitchel Field for duty in Panama. 
There the work of the Air Service will be 
carried on identically as it is here, and 
those men who enlist for these squadrons 
will truly have the opportunity to earn, 
learn and travel. The Air Service of the 
United States Army today is looking for 
men who will meet it halfway, men who 
will make the most of opportunities of- 
fered and become of value to the service, 
thereby fitting themselves for promotion 
in the Air Service, and remunerative em- 
ployment in civil life in the event that they 
do not reenlist' Men who are listening— 
by that fact—-demonstrate their  in- 
terest in radio work. The United States 
Army today is probably the biggest single 
exponent of the radiophone, and the Air 
Service offers practically unlimited oppor- 
tunities to learn this interesting work from 
every angle. With its present increasing 
popularity, no one can forecast the vast- 
ness of its future, but it is safe to say that 
in the next few years there will be an op- 
portunity for the trained man in this field 
of endeavor that will be comparable to 
the early days of the motor car. The Air 
Service today presents its strongest appeal 
to the young man mechanically and elec- 
trically inclined but, who thru lack of ex- 
perience, is unable to fill a position in a 
commercial shop. One enlistment in the 
Air Service well spent will fit that man to 
hold -his own-+in any trade -that he may 
have followed in the service. If you 
think that you have the qualifications and 
desire to join the Air Service you should 
apply to the Recruiting Officer, Army 


Building, 39 Whitehall Street, New York 
City, for further information, or better 
still, come out to Mitchel Field and see 
an aviation field in actual operation and 
have the Post Recruiting Officer go into 
the matter with you in detail. Who 
knows but what this may be the very op- 
portunity you are waiting for.” 

Thus it was possible for everyone for 
miles around and ships far out at sea to 
hear Mitchel Field’s call for two hundred 
men. After sending out the above call, 
the field is now determined to back up 
every statement made, in order that men 
reporting to this station for enlistment 
will not be disappointed in their desire to 
learn a technical trade to which they may 


‘turn upon going back to civil life. 


Winter Sports At Bolling Field 

During the slack flying days accompany- 
ing the recent deep snow, flying was kept 
up to a certain extent by fitting a 
“Jennie” and a Fokker with landing skids 
or skis. These were suggested and 
roughly designed by Major Scanlon, Com- 
manding Officer, and worked out, com- 
pleted and fitted by the Engineering De- 
partment. They proved entirely prac- 
ticable on either hard or soft snow and 
were pronounced the best ever seen by all 
who observed them. Specifications, photo- 
graphs and blueprints of same are being 
assembled for submission to McCook 
Field. Diversion during this period was 
created by a volley ball game in the deep 
snow by the officers, who wore bathing 
suits and were barefooted. Then the 
“Jennie” with a toboggan hitched on the 
rear was taxied around the field and fur- 
nished thrills for the fair occupants of the 
toboggan. 


Duplex Radio Equipment Installed 
in Airplane 

One of the aeroplanes of the 90th 
Squadron at Kelly Field has been specially 
equipped with radio, transmitting and re- 
ceiving, together with an SCR-72 ampli- 
fier. Two generators are used with a 
special change-over switch, which elimin- 
ates several articles as regularly installed 
with the service SCR-73 set. Two an- 
tennz are used, one for the transmitting 
set and one for receiving, the system being 
known as duplex radio by which transmit- 
ting and receiving can be carried on at the 
same instant. The ship has been tested 
with the new high power radiophone of 
the First Wing, with good results, al- 
though it has not been possible to make 
distance tests as yet. The ship is the 
only one of its kind in the Eighth Corps 
Area at present. Radio music has been 
successfully transmitted from the ground 
to the ship at four thousand feet. 


Helium Plant Closed Down 

According to a special despatch to the 
New York World, the helium plant a few 
miles from Forth Worth built by the Gov- 
ernment at a cost of $7,000,000 to extract 
helium from the natural gas piped down 
from the Petrolia fields has been shut 
down because funds for its operation have 
been exhausted. The plant is in charge 
of Lieut. Commander Allan G. Olson 
and a guard of twenty men. It is the 
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only plant of its kind in the world. This 
country controls the helium monepoly. 
The visible supply has been estimated at 
only twenty years’ duration. 

Hydrogen, the other form of gas for 
inflating balloons, has been proven almost 
useless for war purposes, as a shell or 
bullet will explode it. 


Helium is one of the rarest of gases 
known to science. It is derived from two 
sources—one from vyolcanoes, the other 
from natural gas found in certain sections 
of Texas, Oklahoma and Ohio, with 
minor deposits in some parts of Europe. 
It is next to the lightest substance known, 
the lightest being hydrogen. Although 
twice as heavy as hydrogen, helium has 
almost the same lifting power. Tests 
have shown that 1,000 cubic feet of hy- 
drogen will lift 75.1 pounds; the same 
amount of helium will lift 69.59 pounds. 
But helium has the important advantage 
of being non-inflammable. It cannot be 
ignited by any means, and therefore is the 
ideal gas for balloons. 

As the natural gas piped from the 
Petrolia fields comes into the helium plant 
it is first run through lime, which removes 
the carbon dioxide; next it is subjected to 
very low temperature, which causes the 
gas to turn to liquid, leaving only nitrogen 
and helium. Still lower temperature is 
then applied and only the helium is left, 
which is then drawn off and compressed 
into long slim cylinders or bottles for ship- 
ment. 

None of the gas so used is wasted, as 
the process restores the liquified gas not 
used and it is turned back into the mains 
for use of the Fort Worth consumers. 
The pipe line to the helium plant alone 
takes 15 per cent. of the gas produced at 
the Petrolia field. 

Lighter than air ships of the American 
service which would benefit from the pro- 
duction of helium are of several types. 
They are, first, the small training ships 
in the Class B series, which require from 
84,000 to 95,000 cubic feet of gas; next 
come the Class C ships, with a capacity 
of 181,000 cubic feet, and lastly, the great 
dirigibles, which need around 3,000,000 
cubic feet. 

The present cost of producing helium 
gas deterred Congress from making fur- 
ther appropriations for its manufacture 
here. Recent estimates put the cost of 
making 3,500,000 cubic feet of helium gas 
at $300,000, or just enough to fill a ship of 
the Roma type once; and such a ship, it 
is stated, requires three fillings a year— 
$900,000 a year. It would require three 
months’ work at the Fort Worth helium 
plant to fill one ship of the Z or Roma 
type once. The plant was in operation for 
five months and during that time pro- 
duced about 2,000,000 cubic feet. About 
20,000,000 cubic feet is in storage through- 
out the United States. 

Representative Fritz Lanham of this 
district and Senators Sheppard and Cul- 
berson and Representative Marvin Jones 
of the Amarillo district have joined forces 
in attempting to induce Congress to make 
the appropriation. It is understood that 
President Harding and the Cabinet are in 
favor of resumption. 


FOREIGN NEWS 


Lloyd’s and Aviation. 


Those who are closely concerned with Commercial Aviation would do 
well to make a practice of reading Lloyd’s List, which is published 
daily at the price of 4d. That wonderful organisation which is known 
as Lloyd’s is becoming closely concerned with Civil Aviation and will 
certainly become more so when the present Department of Civil Avia- 
tion is abolished or is reorganised under more capable control. 

Meanwhile, Lloyd’s List, which is the official organ of Lloyd’s so’ to 
speak, is now publishing every Monday some three columns of very 
sound matter concerning aviation, generally written from the business 
man’s point of view, and in such a manner as to cause interest among 
those who are not as yet directly concerned with aviation. Apart from 
this, any special incidents such as the recent Air Conference are 
treated fully in the List and if anything of an apparently interesting 
nature occurs in aviation it is recorded whatever the day of the week. 
Furthermore, any papers of aeronautical interest such as those read 
before the technical associations concerned with aeronautics received 
attention to the extent of a column or even more. 


Official Opening of the R.A.F. Club. 


On February 24th the Duke of York, accompanied by Wing-Comdr. 
Louis Greig, officially opened the Royal Air Force Club. He was re- 
ceived by Brig.-Gen. R. H. More, the Chairman, Lord Cowdray, Air- 
Marshal Sir Hugh Trenchard and members of the committee. 

The Duke made a tour of inspection of the new premises, including 
the kitchens, the rackets courts and the ball-room, and at the conclusion 
of the inspection Lord Cowdray handed to his Royal Highness a box 
containing the deed of gift of the Club, which Lord Cowdray has pre- 
sented to the R.A.F._ After declaring the Club open, the Duke handed 
the deed to General More, seprestariay the trustees, and on behalf. of 
the officers of the Force expressed their great appreciation of Lord 
Cowdray’s generosity. 


French Air Mail Fees Cut in Half 


The Surtax in France on letters sent by air mail from Paris to Lon- 
don has been reduced from 50 centimes to 25. 


An Air Service in Queensland 


Arrangements are reported from ecrasiend for the opening of an 
air service between Cloncurry and Charleville, a distance of 570 miles, 
with a 250 miles extension to Mungindi, a railhead on the New South 
Wales border. Both passengers and mails are to be carried. 


Death of Levavasseur 


It is with sincere regret that we have to announce this week the 
death, on February 23, of Monsieur Levavasseur at the age of 58, 
after a brief illness. M. Leyavasseur was interested in aviation from 
the earliest days, and it was his designing genius which created the 
beautiful Antoinette monoplane with Antoinette engine on which the 
late M. Latham won fame in and after 1907. Recently M. Levavasseur 
came prominently before the public in connection with his variable 
area aeroplane, which was acquired by the French Government. It is 
stated that, like so many pioneers, M. Levavasseur died a poor man, 
beying spent his whole fortune on experiments in connection with 
ying. 


British Mileage 


In response to a question in the House of Commons, Captain Guest, 
Secretary of State for Air, gave the following information concerning 
service air mileage: “For 1921 the total mileage flown by service air- 
craft was, approximately, 5 million miles, of which 53 per cent. was 
flown in the British Isles and 47 per cent. overseas. I cannot give 
figures for the various types.” 


British Planes in Service 


Mr. Malone asked the Secretary of State for Air in the House of 
Commons recently, the numbers and types of aircraft (andplanes and 
seaplanes) in flying trim now in possession of the Air Ministry, and 
showing how many are situated in the British Isles? 

Captain Guest: There are 1,938 machines on the establishment of 
the Royal Air Force, of which 773 are actually in active use in squad- 
rons and training units, and are supposed to be serviceable. The re- 
mainder are held as reserve. Of the 773 in active use, about 70 to 75 
Pe cent. may be reckoned upon as serviceable, that is, in flying trim; 
ut the number varies, of course very considerably, from day to day 
and from hour to hour. 

The types.are as follows:—Snipe, Avro, Bristol Fighter, D.H.9.A., 
D.H.10, Vickers Vimy. F.2.A and F.5., Vickers Ambulance, Vickers 


Vernon, Fairey 3 D., Fairey 3 C., Westland Walrus, Sopwith Cuckoo, 
Panther, and Sopwith Camel. 


British Seaplane Floating Dock Tests 


Built under arrangement with the Admiralty at Sheerness Dockyard 
the Seaplane Floating Dock, designed for the Royal Air Force, and 
floated on pepicraber 4 last year, has been subjected to trials off Sheer- 
ness before eing handed over to the Air Ministry. The tests in- 
cluded towing trials and anchor trials, and the dock was also sub- 
merged, a seaplane being docked on the pontoon. The tests were 
satisfactory in every respect, and the dock was towed back to Sheer- 
ness yard to be completed for delivery. The dock is fitted for the 
reception of two seaplanes of the latest type. The trials were under 
th superintendence of representatives of the Admiralty and Royal Air 
Force, and were conducted by officials of Sheerness Dockyard. 


A Growing Air Station 


_France is gradually turning the port of Antibes into an im ortant 
air station, and it is hoped to establish air lines running to Corsica, 
Sardinia and Tunis, using Antibes as the French terminus. On 
October 18 a seaplane flew from Antibes to Corsica (Ajaccio) in three 
hours ten minutes, which is a very great saving of time as compared 
with the time taken by steamer. 


Italy’s Great Trophy 
We are just in receipt, from Lt. Colonel A. Guidoni, of the following 


regulations which will govern the competition for Italy’s great trophy. 
rt. 1.—In order to promote the development of the aeronautical 


64 


construction of commercial character, the Ministry of War creates a 
trophy called “ITALY’S GREAT TROPHY,” valued at Lire 30,000. 
It will constitute an International Challenge open to all aircrafts of 
Class C, and will be contested according to the conditions established 
in the following articles. 
The following prizes are also awarded annually: 
150,000; 2d prize, Lire 50,000. ; 
Art. 2. The trophy will be awarded to the winner of the first prize. 
Art. 3. The trophy will be contested for three successive years at 
the time assigned in the detailed regulations. . 
Art. 4. The National Federation recognized by the International 
Federation of Aeronautics (I. F. of A.) in which the winner of the. 
trophy is entered will temporarily hold the trophy until the successive 


[st prize, Lire 


assignment, 


The trophy will then be definitely awarded to the firm that has won 
it twice, or if that is not the case it will be awarded to the winner of the 
third year. ; : 

In case the winner of the second year is the same of the previous 
year the contest is out. i i : 

If the second prize is not assigned the relative amount will be 
awarded to the winner of the first prize. { : ' 

If in the second year the race is deserted and if no one is winner, 
the trophy (together with the prizes) will not be distributed to anyone, 
and will continue to remain with the Federation by which it was won 
the previous year. But for this reason, this Federation cannot be 
considered as winner also for the second time. 

Art. 5. Every year before the first of January the Aero Club of 
Italy will publish the detailed rules according to that of the General 
Regulations of the I. F. of A., taking in consideration the progress of 
aviation. oh ee 

The Aero Club will also appoint the jury for the distribution of the 
prizes and trophy; in this two experts, appointed by the Ministry of 
War, (Superior Command of Aeronautics) should take part. 

Art. 6. Only_aeroplane constructors may enter the race, through 
their respective National Federations. 

Each firm may enter with not more than two aeroplanes and each 
Federation may enter not more than three firms. 

The application must be forwarded annually to the Aero Club of 
Italy not later than May 31st. ; ; 

Each application must be accompanied by the sum of Lire 1,000 for 
each aeroplane entered. 

Lire 500 will be reimbursed for each aeroplane that has passed the 
starting point. , ‘ 

Art. 7. The trophy will be contested for in Italy, on a covered 
distance of 2,000 Km. in an enclosed circuit. : ee 

The 2,000 Km. may be reached even by covering a smaller circuit 
more times provided this circuit will not be less than 500 Km. 

The distance covered must be accomplished in the following manner: 

(a.) It is necessary that three intermediate landings be made (not 
including the return to the starting camp). ; 

b). At least one of the landings (including the return to the start- 
ing field) must be made at night, that is three hours after sunset 
(local hour) or else two hours before sunrise C(ocal hour). Sania 

(c). An exchange of aeroplane will not be allowed, neither the 
exchange of the motor, but the exchange of the pilot will be permitted. 

(d). Only three supplies of fuel will be allowed (not including that 
at the start). ‘ t 

(e). The aeroplanes must have the capacity to carry a commercial 
load of at least 250 Kg. intending for the commercial load the total 
useful load, minus the weight of the pilot or of a pilot, in case the 
aeroplane should be at a double command, of fuel and oil, instruments. 
The weight of each pilot will always be figured at 80 Kg. 

(f). All the aeroplanes will have to be equipped with tachometer, 
clock, gauges, altimeter, compass, speedometer and turn indicator, 

(g). Before the starting all the aeroplanes must demonstrate in an 
eliminatory race to possess a minimum speed of not more than 80 
Km. per hour. : 

(hy? ‘The starting must be effected with the full load. : 

i The radiotelegraph apparatus put on board will be considered 
as being part of the commercial load. ) c . ; 

Art. 8. Only those that have completed the entire distance established 
in Art. 7 will be classed. ; iets 

The classification of the prizes will be made my multiplying the 
commercial speed reached in the total covered distance by the commer- 
cial load transported divided by the fuel and oil consumption per 
hour. It is intended, for commercial speed, the covered distance 
divided, by the time employed from the first start to the last landing; 
for a commercial load that defined in paragraph e of Art. 7; and the fuel 
and oil consumption per hour the total consumption of fuel and oil 
divided by the total time in which the aeroplane has been effectively 
in the air. x ’ : 

To the firm who has reached the highest factor the first prize will , 
be awarded and the Trophy; the second prize will be awarded to the 
firm that has immediately reached the successive quotient. If the same 
figures show for two or more contendants, will constitute a point of merit 
the best and more rational of installation of the instruments of naviga- 
tion, according to non-appealable decision of the, jury. ’ 

Art. 9, The Ministry of War reserves the right to buy the Italian 
aeroplane or, aeroplanes that have shown themselves being worth par- 
ticular attention in the race, thus up to an amount of Lire 200,000. 

Art. 10. The competitors and the pilots entrusted to the conduct of 
the aeroplanes must, be of the same nationality of the Federation that 
enrolls them, exceptions made for those countries that are not affiliated 
with the I. F. of A. ’ : 

Art. 11. The Military Administration does not assume the responsi- 
bility other than that of awarding the Trophy and to pay the prizes 
to those firms that have been judged winners by the Jury. The said 
Administration will not participate to the disputes that may arise even- 
tually in regard to the adjudication of the Trophy and prizes and will 
assume no responsibility whatever. Also the Administration will not 
assume any responsibility for any damages that may possibly derive 
either to the competing firms, or to thirds, in dependence or in occa- 
sion of the race that is subject to the present regulations. 

Art. 12. The detailed Regulations will also point out all the clauses. 
of Customs and Administrative character. 


The Hansen Compressed Air Model 


AYMOND C. HANSEN, Secretary of the Pacific Model 

Aero Club, San Francisco, is the designer and builder 

of the compressed air driven model illustrated below. Mr. 
Hansen’s drawing shows the plan view to scale, from which it 
is possible to gather a comprehensive idea of its graceful pro- 
portions and simplicity of design. 

Weather conditions prevented more complete tests being 
made, but the results already obtained serve to shows its capa- 
bilities. Powered with a three- cylinder rotary type compressed 
air engine, this monoplane with a wing-spread of nearly five 
feet has flown distances up to 600 feet at altitudes averaging 
150 feet high. This performance is for a “hand-launched” 
flight. Rising from the ground under its own power, the 
model flies 150 to 200 feet. The duration varies from 15 to 
40 seconds. Altitude is gained very rapidly. 

The designer suggests that if a powerful engine is used by 
those building such a model as this, that the wing area be 
decreased somewhat, and that a longer tank be used; or, better 
still, a tank larger in diameter, because the weight increases 
more with the same volume of air for the longer tank. The 
shorter tank also keeps the tank weight more concentrated and 
is less disturbing to the fore-and-aft balance of the model. 

Owing to tht light loading per square foot of surface, the 
No. 3 E model is not suitable for flights in windy weather. On 
a day of normal wind, however, flights are made with good 
results. 

In spite of the light loading of the wings and the high aspect 
ratio, the model flies with considerable speed. This is due, no 
doubt, to the feathered trailing edge which allows the air 
pressure to lift it, thereby flattening out the wing curve a little 
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at high speed and allowing it to spring gradually back to 
normal as the engine power decreases. As a result of the 
flexible wings, the model has a relatively slow landing speed. 

The wing curve is a modified Eiffel 32. As the center of 
pressure due to the reflex angle of the trailing edge does not 
travel much, good longitudinal stability is maintained at all 
times during flight. Lateral stability is insured by ample 
dihedral angle. 

Landing shocks are accommodated by using small steel com- 
pression springs slipped over the piano wire chassis rear mem- 
bers, soldered to the end of the spring nearest the wheels. 
The members then pass through a length of brass tube, which 
in turn is soldered to the tank. A ball of solder is put at the 
tip of the piano wire member to keep it from being pulled 
through the tube by the spring. The two front chassis mem- 
bers are put in tubes attached rigidly to the tank. 

Small sockets of brass tube are soldered in place on the 
tank to receive the wing beams. For fastening, one end of a 
piece of piano wire is bent at right angles and attached to 
the wing beams, while the other end is slipped into the tube 
socket. Wing beams are attached in such a way as to require 
no “drift” wire braces to the nose. 

The king-post method of wing bracing is used. Wing panels 
are set with an incidence angle of 4 degrees. 

The engine, a 3-cylinder rotary, is run on an air pressure 
of 50 pounds. Cylinders have a bore of 3% inch and a stroke 
of 5/16 inch. Pistons are capped with leather cup washers. 
No data is available on the weight and power, but the engine 
is considered quite light and capable of developing good power 
with fairly low consumption of air. Once the engine starts, 
it is not possible to stop it by gripping the propeller shaft be- 
tween the fingers. 
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The Ship of the U. S. Mail 


The ship of the U. S. mail, 

Daily I see you set sail, 

Throughout the sky and azure blue, 
To a port built for you. 

Across the country on stalwart wing, 
Messages of love and business bring, 
To cheer a heart, good luck impart, 
With the speed of the archers dart. 


I like to hear the roaring din, 

Of Liberty twelve when she comes in, 
No music rare does compare 

With the ship sailing there. 

How oft I have wished for a trip, 

In Uncle Sam’s own mail ship. 

Sail on through the azure blue 

Free from care, with naught to do 


Each day I have looked for you, 
Away off in the azure blue 

Watched you ride with majestic pride 
Wind and weather on your side. 

By you I set my mantle clock, 

Thus all errors do I mock. 

Right on time you come in prime 
With never, never a weary sign. 


Bravest of pilots day after day 

Take you across the spreading way, 
With love and pride they hold the lane, 
Until they bring you in again, 

So goes the days, so comes a year, 
Time and again you bring good cheer, 
In snow or rain you come again 

Like the sun and planet main. 


Some day perhaps, perhaps by chance, 
Some pilot in a friendly trance, 
Will retire my one desire, 
To ride me until I tire. 
Up to a world of mine own, 
There to think and think alone, 
Amid the roar and din, sail, 
In the ship of the U. S. Mail. 
Hi Bacon. 


A Matter of Gas 


Molly was out riding with the preacher. 

“Where shall we go?” said the preacher. 

“Don’t know. Where do you want to go?” 

“To heaven,” said the preacher. 

“Do you think you have gasoline enough?” asked Molly. 
—Judge. 


Rare One 


I once knew a girl who was so modest that she wouldn’t 
even do improper fractions. 

We knew a dame who was so bloomin’ bashful that she 
couldn’t look bare facts in the face without blushing. 


Father (Reading letter from son at college to his mother)— 
“Myopia states that he’s got a beautiful lamp from boxing. 
Mother—I just knew he’d win something in his athletics. 
'—Orange Owl. 


Gone Too Far 


“I guess Jake’s in bad with Marion’s old man for fair, this 
time.” 

“Why Pee 

“Well, he was up to her house the other night, and the old 
man asked him if he was a pretty steady sort of fellow.” 

“And Jake said that he sure did hope so, because he’d spent 
enough on Marion already for it to be anything but permanent.” 
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Sweet Rosie O’Grady 
She was a blacksmith by birth 
She was tired of living, 
She wanted to leave this earth, 
She wanted to die by inches, 
But dying by inches was hard, ; 
So she went out in our ally, 
Laid down and died by the yard. 


Mother—“How would you like a little sister, son?” 
Son—“Like Papa’s stenographer ?” 

Mother—“Why son, what do you mean?” 

Son—‘Well, I heard Papa call her his little girl the other 
day.” 


Finishing the Job 


Husband—“Who was that man you were kissing when I 
came up on the porch?” 

Wife—‘‘Really, John, he is a perfect 
and I kissed him before I knew it.” 

Husband—“T didn’t know you had a brother.” 

Wife—‘I had one but he’s dead now.” 

Husband—“Well if I catch that fellow around here again 
I'll complete that perfect picture of your brother.” 


picture of my brother 


The Flight in Luxemburg 


One Hundred years ago, in Luxemburg, 
There was a Man that flew. 
Using naught but one man power, 
And only two wings too. 
* * * 


» At night over tree and house tops he’d fly, 
_ When all was dead and still. 
Never would he fly in day light, 
This Man of Aero skill. 
* * * 


The people in the village, where he lived, 
Were awful religious. 
They said this man was the devil, 
As say superstitious. 
* * 
This Man would fly, for hours and hours, 
And yell to scare these folks. 
They prayed like hell ’cause they were scared, 
He thought it was a hoax. 
* * * 


The simple folks went to the priest for help, 
He to the forester. 
This Man that flew made one mistake, 
Took with him a glister. 
* * * 
He would swing this light around and around, 
While on his nightly flight. 
The folks said ’t’was the light of hell, 
And then one dreary night. 
* * * 
The priest blessed bullets, the forester, watched, 
And whiz a bullet sped. 
To the heart of this inventor. 
And the poor Man dropped dead. 
H. Theo. Haller. 


Hot Dam Chollie 


Horace: To me you are the breath of life. 
Doris: Let’s see how long you can hold your breath.—The 
Juggler. 


Accuracy 


Editor—Are you the chump who wrote about the dance 
Friday? 

Reporter—Yes. 

Editor—Well, look at this, “Among the prettiest girls in the 
room was Frank Newman.” Nice rubbish, that is. Don’t 
you know that Frank is a boy? 

Reporter—Sure, but that’s where he was—Lehigh Burr. 
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med Motors 
AT FAR BELOW COST 


We have purchased the stock of airplane motors 
received by the Government as its share in the 
division of spoils by the Allies, including Fiats, 


Isotta Fraschinis, Beardmores, Mercedes, and 
Benz, as well as a large stock of replacement 
parts. 
We are offering these as they are, or rebuilt and 
equipped for marine service; and at prices that are ex- 
traordinarily low—prices that would be impossible under 
any other circumstances. 
Either for air or marine service, they represent a won- 
derful opportunity. 

Send for Catalog and Prices 


DETROIT MARINE-AERO ENGINE CO. 


AMAZINGLY EASY! 


IT’S AMAZINGLY EASY TO GET 
INTO AVIATION WITH ITS WON- 
DERFUL FUTURE AND BIG PAY IF 
YOU QUALIFY. 


YOU can learn the principles of AVIATION 
at home by studying my course and working on 
the practical airplane parts that I supply with it 
free of charge. 


Secure the position you want and become an 
Airplane Expert like hundreds of my other stu- 
dents. Use the free employment service offered 
to members of our organization. 

It is acknowledged that 1922 will see the real 
start of commercial AVIATION. 


START TODAY—NOW—INVEST YOUR SPARE 
TIME. 


Leslie B, Coombs, Chief Engineer, 
THE CENTRAL AIRPLANE WORKS, CHICAGO. 


Mr. Leslie B. Coombs, Chief Engineer, 
Central Airplane Works, 843 Windsor Ave, Chicago. 


Dear Sir: . 
Please send me full details of your course and assistance with 
no obligation on my part. 


4198 Bellevue Ave., 


(Continued from page 60) 
hand crank. The hopper was attached to 
the side of the plane somewhat lower and 
behind the occupants of the cockpits so 
they would not breathe any of the dust. 
Besides the pilot another man was needed 
to turn the crank. The propeller and cur- 
rent created by the movement of the ma- 
chine, assisted by gravitation, distributed 
the dust, which was caught by the wind 
and carried through the tops of the trees. 
The opportunity for testing the aero- 
plane idea was afforded by the grove of 
catalpas above mentioned. Six passes by 
the grove were made by the aeroplane, 
but in general practice we believe only 
one or two will be necessary. The time 
during which dust was spilling from the 
hopper was 54 seconds. The aeroplane 
passed about-50 feet out from one side of 
the grove and 20 to 30 feet above the 
tops of the trees. A strong wind carried 
the dust over the entire grove, nearly 400 
feet wide, and it could be found in easily 
perceptible quantities on weeds and grass 
for 150 feet in the pasture on the distant 
side of the grove. Effective dusting 
was, therefore, done over a width of about 
feet, or at the rate of about 10 acres 
per minute, and since the passes can be 
reduced with perfected apparatus from 6 
to 2, a normal rate of application may be 
expected to be about 30 acres per minute. 
Within 3 days after the application, 99 
percent of the caterpillars were dead and 
were strewn on the ground, hanging from 
the trunks and limbs, making the grove 
indescribably foul and repulsive. I feel 
sure that one airplane can dust a strip of 
forest or of pecan orchard in less time 
than 20 of the most powerful liquid spray- 
ing machines can cover it. 
The probem is to perfect dusting ma- 
terials so they will give results compar- 


Detroit, Michigan 
721 E. 135th St., New York 


able with those obtained by liquid spray- 
ing. 

Applications of arsenate of calcium for 
case bearers and budworms on large or- 
chards of big trees can probably be made 
more’ satisfactorily and expeditiously by 
aeroplane than with sprayers. The catal- 
pa trees dusted were about 30 feet tall and 
planted 8x8 feet. 

A more detailed description of the 
spraying of this grove of catalpa trees is 
contained in an illustrated article on this 
subject in the March, 1922, issue of the 
National Geographic Magazine. Messrs. 
C. R. Nellie and J. S. Houser, the authors 
of this article, state that early in the spring 
of 1921 they began seeking an opportunity 
to conduct a practical test of the aeroplane 
as a distributor of insecticides. In a few 
instances the plan was received with 
favor; in others it was considered a theo- 
retical, impracticable and foolish under- 
taking, and from many sources much 
good-natured  chaffing was 1 
Finally, however, a cooperative project 
was arranged with the officials of the 
Aviation Experimental Station at Mc- 
Cook Field, Dayton, Ohio, who entered 
into the spirit of the undertaking in a 
whole-hearted manner, giving it priority 
over everything in the field for one entire 
day. Those chiefly concerned were Major 
T. H. Bane, Chief of the Engineering 
Division; Major H. S. Martin, Chief En- 
gineer, and his assistant, Mr. E. Darmoy, 
who designed the hopper to carry and 
distribute the poison and who operated 
the mechanism during the flights; Lieut. 
J. A. Macready, Acting Chief of the 
Flying Section, who piloted the plane, and 
Captain A. W. Stephens, photographer, 
who made a remarkable series of photo- 
graphs of the dusting plane in action. 
Three of these photographs accompany the 


endured. 


article in the National Geographic Maga- 
zine. 

The plane used was a Curtiss JN6, 
which flew at a speed of 80 miles an hour 
at an altitude of from 20 to 35 feet and 
in a line 53 yards to the windward and 
parallel to the grove. The dense cloud of 
poison dust thrown out behind the moving 
plane was grasped by the wind and floated 
through and over the grove, covering the 
foliage in its passage. Not a tree could 
he found, and many were climbed and 
examined, whose leaves did not bear par- 
ticles of the deadly poison, easily detected 
by the unaided eye. 

The outstanding feature of the applica- 
tion was the remarkable precision with 
which the poison could be placed at the 
point intended, thus dispelling the idea 
expressed by many before the test was 
made that the poison dust would be tossed 
willy-nilly by the air ‘currents—wholly 
beyond control. 

On the morning following the applica- 
tion of the dust some of the caterpillars 
were dead and many were ailing. Forty- 
six hours after the fog of dust had po- 
luted their food, the evidences of the 
wholesale destruction of the insects were 
everywhere apparent. Hanging on the 
branches and remnants of foliage, on fence 
posts and weeds; lying on the forest floor 
and secreted beneath its refuge were liter- 
ally millions of the insects. Not a step 
could be taken without crushing numbers 
of them, some of which already had be- 
gun to putrefy. Large sheets had been 
spread beneath the trees to record the 
dead caterpillars as they fell, but here 
again the photographic record is inade- 
quate, for the dying insects had a tendency 
to crawl off the sheet to die in seclusion. 
Nevertheless, on five square feet of one 

(Continued on page 71) 
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ANOTHER OPPORTUNITY 


to get acquainted with more of our prices appearing in these columns from time to time. We are getting out 
a catalog which we want to place in the hands of every one who desires to kéep in touch with the latest prices 


in AIRPLANES, MOTORS, SPARE PARTS and ACCESSORIES. Let us have your name for our mailing list. 
NEW MATERIAL 


Safety ‘belts, American) types... sic «ole alelsie > » biel ester riers $3.00 Carburetor jet wrenches......... a/b AS Sotetn tye atetes oeaeaee . -$1.00 
Oil gauges, luminous dials, #120.......... specata aig aeons 4.50 Propeller shaft nut........ Rat ae: ag se cele gooey oe relies eee ree 2.50 
Air, gauges, luminous dials, gf U0)... oj. sce s are wicieis wie otuaielers 4.50 White shock absorber cord, foot....:.......<.000% Bees Neti 
Distant thermometers, 12) {tu Cubelrec « os oe cl se ole pienednteieione 7.50 Gas hose, 145,5/16 \ors36% footie. oid.vcticlerrs eine aiiaketetonere .25 
Warner; tachometers: heads: \c/syjc- wis tole ole o> © chat eilenal sieh-netaione 5.00 Clamps? forall jsizethoseiirieis lace. «1s an asi esate auakenete ree ete 2 60k 
Hand. air pumps ee cate wae Neil eyialetates sis se oe 2 sie) cxateenne ee momen 2.50 Hose connections any size OX5.........+0+s00% PeracesWOd on (de 
3-way. gasoline valves with’ dialie.t i. <<. + s/s mreaheriele 2.50 Turnbuckle’z” or 4 barrel’ Fé E.. ss icscres ee ne Nahe tial jive 30) 
Propeller pullers) for OX5 ss ides) alee.) ovis o ye oss ctetale . 5.00 Clevis ‘pine<3/11Goryaiiie.) Tania os cates clei diel ane caer .05 
Propeller wrenches, large or small..........-.++22++e00- 3.00 Ferrules,; thimbles; any,)size. 2... ..2.. 2 ¢csmeee la eee +. 04 
Long !socket wrenches 34 (Om D//16 si)e 050 '0)<1w tee uilsiolstetelemane 1.25 Dizie™.800° Magnetos eis jacties ccm «cote e-alerts 40.00 


Special—New wheels with new tires and tubes of the following sizes: 700x75 MM, 700x100, 750x125 and 800x150 MM at $5.00; 
also casings only, at $15.00 for 900x200. : 


JOHNSON AIRPLANE & SUPPLY COMPANY, DAYTON, OHIO 


The Largest Commercial Aviation Supply House in the Country. 


MOTOR REBUILDING 


CYLINDER GRINDING oe 
ALUMINITE PISTONS 1 


Iron Pistons, Piston Pins and Rings. 


COMPLETE MOTORS 


Parts for all airplanes and motors. 


TRADE MARK 


DOPES AND COVERING MATERIALS 


Can be obtained through 
JOHNSON AIRPLANE & SUPPLY CO. Dayton, O. 


FLOYD J. LOGAN 712 Superior W. Cleveland, O. 
F.C. AYARS 329 East 81st St. Los Angeles, Calif. 
JAMES LEVY 2055 Indiana Ave. Chicago, Ill. 
DE LUXE AIR SERVICE Asbury Park, N. J. 


ROBERTSON AIRCRAFT CORP., 
5248 Oakland Ave., St. Louis, Mo. 


or from 


TITANINE, Inc., Union, Union County, N. J. 


Finest equipment in U. S. for motor work. 


GREEN ENGINEERING COMPANY 


Dayton, Ohio 
Main St., at Burns 


NOW AVAILABLE FOR YOUR AUTO 
“The Plug That Cleans Itself’’ 


Saves More 
Gas aa Power 


GUARANTEED CARBON AND OIL PROOF 


Recognized as the best for aeroplanes, 
its success for automobiles is assured 


B-G CORPORATION 


33 Gold St., New York 


If your dealer cannot supply you, send us his name and $1.00 
for each plug, stating name and year of manufacture of your 
car. 


Me cee 


GOVERNMENT EXPERTS AS INSTRUCTORS 
Home-study and residence courses in Airplane Con- 
struction and Navigation, Aerodynamics, and Airplane 
Engines. 

Dean, Richard A, Smith, B.S., B.E., Testing Engi A ni 
Laboratory, U. S. Navy Yard. Write for catatog isa 15 poikec 
School of Aeronautics, RESEARCH UNIVERSITY, 

20 Jackson Place, Washington, D. C. 


Aerial Photographs 


W* are always in the market 
for good aerial photographs, 
and we invite our readers to sub- 
mit to us aerial views of 


V-2 (200H.P.) Parts Cheap MARCH SPECIALS 


0% Must Accompany All Orders 


OXX Parts on Hand } 


landscapes, seascapes, forests, |] | * ist fampwos (Gorted oy Vuln! echt’ Dinmt Doe. 9 of aygy | 
mining regions, etc. Address: 1 Qrernaed ON.” Sew Hing, Hose, Casket aid“ Oikat"Necdaaiy OM | 
Photo Department ES Ua Oar ae Mini Hoe” Pik Oraieal Sew meer a 
a Blak ei yor sd ‘wings aeons "etre cet ae 
AERIAL AGE WEEKLY 1 Haters Tall Group, Nearly New OK Motor, deal for Walric< s+ 3 
280 Madison Avenue New York Nghe eat pete Sse Coe ae 1000.00 


DE LUXE AIR SERVICE, INC., Asbury Park, N. J. 
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Clears Your Desk for Action 
The Kleradesk automatically sorts and routes 
mail, memos, orders, etc., for all to whom mail 


is distributed. It holds reference papers out of 
the way but immediately at hand when needed, 


A Steel Sectional Device 
Sections $1.20 
each, Six compartment model illustrate 
Write for free, 
instructive, illustrated folder, “How to Get 
Greater Desk Ejficiency.” 


Ross-Gould Co., 
277 N. 10th—St. Louis (11) 
New York, Chicago, Cleveland, Philadelphia 


Add compartments as required. 


$8.40. Indexed front and back. 


above 


gal. lots $2.25, 


70-72 Rome St. 


Acetate Dope, guaranteed 55 
gal. bbls. $1.00 per gallon. 5 


Spar Varnish $2.25 per gal. 
Tyco’s Altimeters $15.00. 


MAX TOPPER & ROSENTHAL 


11th Ave. and P. R. R. Tracks 


WING COVERING 
Accurately Done 
Grade A Cotton 40c per yard. 
Scalloped Cotton Tape 2%” 4c per yard. 
G. VOISIN, Expert 


21 years of practical experience. Contractor to U. S. Air Mail 


NEWARK, N. J. 


Tel. 9170 Market 


Canuck OX5 and Utility Parts 


Write for spring price list. 
Prompt Shipments — Intelligent Service 


AIRCRAFT MATERIALS & EQUIPMENT CORP. 
1409 Sedgwick Ave. 


New York City 


FOR SALE 


A. C. Metric Spark Plugs $4.00 


oz. 

4” Turnbuckles 30c each. 

Wicker Pilot Seats $2.00 each. 

Cushions $1.00. All f.o.b. cars, 
Columbus, Ohio. 


Columbus, Ohio 


Advertising 
in this department 
10c a word 
$2.50 minimum 


Classified Advertising 


All orders must be accom- 
panied by post office money 
order or certified check. 


Ex-Pil 
PATENTS U. S. Aue Sefvite 
ALLEN E. PECK 
Patent Attorney 


Pacific Bldg., Washington, D. C. 


PILOT experienced in commercial work de- 
sires position with private party or company. 
Good mechanic. Frank R. Kemp, 383 Mon- 
trose St., LaPorte, Ind. 


FOR SALE—1 Standard Ship, Hispano Suiza 
engine, 150 H.P., flown 20 hours since over- 


-hauled. First reasonable offer takes ship, will 
trade for automobile. A. Hansen, Rio 
Vista, Cal 


FOR SALE—Light two place biplane, Al 
condition, without motor, priced for quick 
sale, $450.00. Fine for 50 to 80 H.P. motor. 
Write for photographs. Also one light 40 
. P. vert. watercooled aeronautical motor. 
Price $125.00. Good condition. Address Box 
658, care Aerial Age Weekly, 280 Madison 
Ave., New York City. 


sm 


FLYING OUTFIT FOR SALE—One three 
place Avro, one Standard, two ship hangar 
with office. Finest condition, ready for busi- 
ness. Sell complete or lease hangar and field 
to purchaser of ships. Grand opportunity 
for businesslike pilots. Other business_ sold 
and wish to leave. Inquiries solicited. Cooke 
Aero Co., Watertown, So. Dak. 


MUST SACRIFICE the folowing material to 
make possible the production on new planes. 
Elevators, rudders, ailerons newly covered, 
$10.00. All fittings 5-40 cents. Floor boards 
complete, $1.50. Any strut $1.00. Other parts 
as cheap. Send for list. Address Box 144, 
Williford, Ark. 


FOR SALE—New OXX6 engines — New 
Hispano Suiza 180 H.P. engines. Baltimore 
Rect Agency, 439 Equitable Bldg., Baltimore, 


FOR SALE OR TRADE—New, never flown, 
three passenger DeHavilland Six with Curtiss 
OX5 motor complete all instruments. Make 
offer. Address Box 653, c/o ArRIAL AGE 
WEEKLY, 280 Madison Ave., New York City. 


NEW CURTISS OX5 8 cyl. 90 H.P. motors, 
complete in original boxes $500. Floyd Logan, 
712 W. Superior, Cleveland, Ohio. 


EX-ARMY AVIATOR wants position as pilot. 
Five years in aeronautics. Will go anywhere. 
Address P. J. Woodbury, 13 artlett St., 
Malden, Mass. 


2 +3 Attorney and 
Henry W. Driscoll (Ate? 2 vaw 
714 McGill Building, Washington, D. C. 

Air Service Pay and Flying Increase 
Former Cadets and Officers, Air Service, 
, U. S. Army 


NEW LIBERTY MOTOR, Army Type, 12 cyl. 
400 H.P. Cost $4600. Will sell for $2150; also 
one used Navy Type Liberty motor—perfect 
condition—$750 F.O.B. Portland. Address L. 
L. Adcox, 374 Wasco St., Portland, Ore. 


FOR SALE—New pibersy, motor parts, rea- 
sonable price, immediate shipment. Also brand 
new Curtiss OX5 cylinders. Never uncrated. 
Address Grant Motor Co., 912 E. Grand Blvd., 
Detroit, Mich. 


MODEL AEROPLANE BUILDERS — Send 
twenty-five cents coin for illustrated directions 
for carving propeller also sample blank. Inter- 
national Aeroplane Co., 310 East 46th St., New 
York City. 


FOR SALE—Sport Farman two seater flown 
only 40 hours. Good as new. Motor and ship 
guaranteed perfect condition. A bargain at 
$2850.00 cash no trades. Write or wire. Wallace 
Kellett Co., Widener Bldg., Philadelphia, Pa. 


NEW CURTISS OX5 90 H. P. motors com- 
plete in original boxes $450. New wings, upper 
$110.00, lower $100.00. Guaranteed dope, five 
gallon can $10.00, fifty gallon barrel $50.00. 
grade mercerized cotton 40c yard; A grade 
linen 75c yard; AA grade linen 90c yard; 
Resistal goggles $6.75; Leather helmets $6.00. 
Floyd Logan, 712 W. Superior, Cleveland, Ohio. 


> 


PRIVATELY OWNED CANUCK, never 
crashed, 4 new wings, overhauled motor, sacri- 
fice $750.00, crated or delivered three hundred 
miles our risk. OX5, OXX, V2, Canuck and 
Dee parts cheap, Get new price list. DeLuxe 
Air Service, Inc., Asbury Park, New Jersey. 


LEARN TO FLY $150.00. Act quick. Six 
students wanted fof next spring class. Field 
near Kansas City. Expert instructors. Com- 
plete equipment. Aviation Engineering Co., 
Lawrence, Kan. 


NEW HS2 propeller, made by Mathews Mfg. 
Co. Never used. Cost $125.00. Will sell for 
$65.00 cash. C. E. Browne, P. O. Box 84, 
Duluth, Minn. 


NEW AVROS $650 to $1500 
Stationary or Rotary Motors 


C. D. Chamberlin 
Hasbrouck Heights, N. J. 


4 V-2 NAVY TYPE CURTISS MOTORS, used 
very little, complete with two Berling mag- 
netos, short only carburetors and intake con- 
nections. In good mechanical condition. Will 
sell any one or all four. Price low. Write 
R. R. Teetor, Hagerstown, Ind. 


ABSOLUTELY BRAND NEW double aileron 
American Curtiss with Hammondsport mo- 
tor. Now in hangar and has never been out 
over night. Wonderful little ship for wing 
walking and stunt flying. Has reserve cen- 
ter section tank and many spares. Will 
trade for anything of value, or accept any 
reasonable cash offer. Billy Parker, Aviator, 
Bartlesville, Okla. 


OXX6 MOTOR AND F BOAT HULL for sale. 
Best offer gets them. Both in good condition. 
Apply to S. C. Witherspoon, 1319 N. Charles 
St., Baltimore, Md. 


EXPERT AERIAL TOPOGRAPHER AND 
Photographer desires connection with _re- 
liable firm. Connected with aeronautics since 
1913. Experience in tropics. References. 
Eric Haquinius, Geological Survey, 
Washington, D. C 


MODEL AEROPLANES AND SUPPLIES— 
Let us supply you. Send for our latest catalog. 
10c brings it to you. Wading River Mfg. Co., 
672-AB, Broadway, Brooklyn, N. Y. 


PILOT—Two years army, two years with 
Shaw fliers, aerial mail. Flown in twenty-five 
Salary or commission. Will fly any- 
G. L. Bradford, 350 W. Main St., 
Clarksburg, W. Va. 


WRITE FOR INFORMATION on our flying 


course. Lowest prices on new and used OX5 
potoes Wallace Bros. Aero Co., Bettendorf, 
owa. 


CURTISS STANDARD at Fargo, N. D. Al 
condition; $1200. Write Ed Axberg, Valla- 
mont Apts., Spokane, Wash. 
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Learn toF ly 


Aviation is making such strides that it needs 
more men right now 


You Can Learn To Fly 


I can teach you how to become a successful pilot in a short 
time. My course is so arranged that you get only the things 
you need to make you a good aviator. 


The Diggins Extension Course 


is up-to-date, teaches you what you must know to become an expert flyer. 
This course is written by competent instructors right on my flying fleld. 
Itis kept right up to the minute—all new developments in aviation are 
included. That is why it is recognized as the most complete and practi- 
cal course offered today. My course saves you time and money because 
it prepares you at home so that you are ready to begin flying the day you 
arrive at the flying school, 


Superior Points of the Diggins School 


1, The Diggins school is the oldest. largest and most complete 
commercial aviation school in America. 

. The Diggins school is located in Chicago, the center of 
Aviation. 

. Living quarters and free employment service are main- 
tained for students. 

. Diggins guarantees to make you a pilot. 

. Diggins’ pilots get top notch salaries. 
. References, any aero club in America. 


WRITE TODAY Suit fen Be ner Digsins beaut- 
‘The Ralph C. Diggins School of Aeronautics 


Dept. 8 140 N. Dearborn St. Chicago, Il. 


Please send me the Diggins catalog and information about the Diggins 
fiying course. 


These Models of the 


Ruggles Orientator 


were manufactured by the U. S. Govern- 
ment under the supervision of the in- 
ventor. Duplicates—with improvements 
—will now be manufactured for civilian 
aviation schools, also 2 passenger models 
for amusement park purposes. 


Foreign and Domestic Patents 
Allowed and Pending 


Ruggles Orientator Corporation 
168 W. 73d Street, New York City 
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Cox-Klemin Aircraft Corp. 
Consulting, Designing and Constructing 
Engineers 


College Point, L. I., N. Y. 


23 Minutes from Pennsylvania Station 
Telephone—Flushing 3682-J 


PLANES 
Brand New for Immediate Delivery 
Standard-Mercedes 3 seater with 


190 H.P. Mercedes.......... $3250.00 
D.H.-6 2 or 3 seater with 150 H.P. 
Benz ¢ 2 Sa ot cen ... 2500.00 


M.F. Flying Bout 3 seater with 150 
H.P. Benz or 150 H.P. Hispano 2500.00 


Write for complete list of planes and specifications 


MOTORS Brand New and Complete 


Mercedes,» 19037 Pat ac... 4; cee $700.00 
Benz; 150°E Pat oe ce eee 675.00 
Hispano, 150: HIP ahs. os ieee 850.00 
Hispano, 1:60 ERP ee eso. oe Sie wie, OL ORO 


All enquiries promptly dealt with. 


Write in and state your requirements 


MERICAN AIRWAYS has developed a 
new system of Pilot Training along Gos- 
port lines, adapted to commercial work. 


Each pilot flies his own private machine 
while learning, and is permitted, when quali- 
fied, to go on ’cross country, and to carry pas- 
sengers, etc. 


The course covers a two months’ expert 
mechanical course, and unlimited air work, in- 
suring highest class training. Aero Club certi- 
ficate upon graduation. 


Write for full particulars. 


AMERICAN AIRWAYS 


Theodore L. Tibbs, Chief Pilot 


Hugh D. McKay, President 
COLLEGE POINT, N. Y. CITY 


TreLEPHONE: 1052-J FrLusuHine 


Operating American Airways Air Mechanics’ Training School 


* 
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MORE POWER TO YOUR 


Automobile Motor 
etre 


‘Sturdy Simplicity” 


HOUPERT 


LIGHT WEIGHT CAST IRON 


PISTONS 


Standard design from which all super- 
fluous weight has been eliminated after 


proved its efficiency on March 3d, when 
it carried a useful load of 540 pounds off 
the frozen St. Lawrence River with a run 
of 141 feet. It carried the same load to 
1000 feet in | minute 45 seconds, and 
to 7000 feet in 22 minutes. It developed 
a maximum speed of 93 MPH over a 
measured one mile course, and averaged 
90 MPH in eight runs over the same 
course. In landing it rolled less than 300 
feet on the ice. 


years of practical experience and 


observation in piston making. 


Aeroplane Motors 
For your aeroplane we can machine 
up pistons of any design in aluminum 
or alloy metal from your drawing or 
sample. 


Cylinder and Crankshaft Grinding of 
Highest Quality 


These are facts—not estimates. 


For information apply 


SEND FOR BOOKLET 


HOUPERT MACHINE CoO. 


36 Marion Street, Long Island City, N. Y. 


(Continued from page 67) 
of the sheets 100 dead insects 
counted. 

The authors state that the effect on the 
insects had far exceeded their fondest 
expectations. They had confidently be- 
lieved that the smaller caterpillars would 
be killed, but had scarcely dared to hope 
that it would be possible to kill the large 
larvae, since it is a well known fact that 
the full-grown caterpillars are difficult 
to poison. A careful investigation re- 
vealed the astonishing fact that not over 
one percent of the caterpillars remained 
_alive on the trees, and the minute obser- 
vations and notes by the experts who wit- 
nessed the test preclude the idea that the 
destruction of the insects could be at- 
tributed to any other agency than the 
poison. 

In conclusion the authors state that 
when one considers the success which at- 
tended the test, conducted as it was with 
crude apparatus and without the aid of 
a guiding experience in the manipulation 
‘of the machine, it seems certain that the 
aeroplane will be used successfully in the 
future to control forest insects: Whether 
it will be possible to employ this method 
for the treatment of cotton or other low 
growing crops, or even in large fruit or- 
chards which permit the economical use of 
terrestrial machines, remains to be seen. 
In the treatment of tall trees in park and 
forest areas the tremendous saving in time 
and labor in which its use results would 
seem to indicate that the method is wholly 
practicable. 


were 


Valuable Co-operation 


Ralph M. Foster, of Homewood, Pa., 
and his twenty-nine associates, who sign- 
ed the following letter to Congressman 
Hicks, deserve congratulations for their 


practical interest in aeronautics: 

The undersigned wish to present, for 
your consideration, the following com- 
ments and criticism on the Bill to create 
a Bureau of Civil Aeronautics, firmly be- 
lieving that you will give the same your 
closest attention and hearty support: 

Section 4—(a) Could not the Bill be 
more explicit in regard to the condition, 
capacity, and safety of aircraft, necessary 
to pass said inspection? 

Section 4—(b) It is very easy to greatly 
hamper (and unnecessarily so) aeronau- 
tics by too many and wrong traffic rules, 
in the light of our experience with such 
trafic. Let us make as few, sensible, and 
broad-minded ones as possible, and add 
thereto as experience in the United States, 
not foreign countries, shall dictate. Should 
not such rules and regulations be incor- 
porated in said Bill (as far, and as much 
in detail as our present experience will 
permit) so that all will be assured of just 
treatment under said Bill? 

Section 5—(a) Could not the Bill be 
more explicit as to the requirements and 
qualifications of “pilots and other such 
persons”, and in regard to the “good 
cause” for suspension or revocation of 
licenses ? 

Section 5—(b) Also in 
registration, identification, 
tion of both aircraft under 
under (c)? 


Section 7—Should not those engaged in 
civil aeronautics and commerce also be 
consulted, as well as “other established 
governmental agencies”, before such rules 
and regulations are formulated that are 
not incorporated in said Bill when it be- 
comes a law? Should either the Secre- 
tary of Commerce or the Commissioner 
of Aeronautics have the power to formu- 
late rules and regulations so vital to the 


regard to the 
and certifica- 
(b) and fields 


HUFF DALAND AERO CORPORATION 
1018 Commerce Bldg., 


Kansas City, Mo. 
Sole Distributors 


country at large, so liable to hamper and 
retard the growth of civil aeronautics, and 
work injustice to those engaged therein? 
This should also apply to Section 8 and 
Section 19. 

Section 14—Should also make clear that 
the fees and charges should not exceed the 
cost thereof and should be kept as low 
as possible, as the cost of civil aeronau- 
tics is already heavy enough. 

Section 21—That this Bill shall take 
effect in three months instead of imme- 
diately. 


Peoria Landing Fields 


The following information concerning 
landing fields ‘for aeroplanes and sea- 
planes at Peoria, Ill., has been received 
from. GC: Meydam, USS: NR FF: 

(a) A new landing field; _ containing 
about 45 acres, belonging to the Peoria 
Aircraft Club, has been constructed about 
5 miles north of the center of the city, 
between two railroads, and bordered on 
the west by a hard concrete road. The 
field is square, marked with a circle di- 
vided into quadrants by two perpendicular 
lines, and has at the southeastern corner 
a hangar large enough to house five planes ; 
telephone in hangar. Gas and oil can be 
secured on short notice. The number of 
the phone to secure service will be posted 
in the hangar. 

Approximate position: Latitude 40° 45’ 
N., longitude 89° 36’ W. 

(b) The field available for landing at 
the Peoria driving park is small and 
rough and should be used only as an 
emergency field. 

(c) A good landing for seaplanes can 
be found in the Illinois River behind the 
Government breakwater, near the base- 
ball park and northward of the ice houses. 
Service can be secured. 
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The question then is Can You Fly? 
If you cannot fly, but have ever en- 
tertained a desire to do so, this 
message should be of intense interest 


Why Not Learn? 


Aviation is here to stay—and it has a 
future even brighter than many 
imagine. Already, greater strides are 
being made than most people are 
aware. Our training of Pilots, which 
was discontinued on America’s en- 
trance into the late war, has been 
resumed—and with facilities such as 


If the above thoughts appeal to you, ad- 
dress our School Division for further in- 
formation. There will be no obligation 
at all and we have a complete new book- 
let on this particular subject, which is free 
for the asking. Even if you should decide 
you would not care for it for yourself, 
why not send for it for someone else? 
Many likely young men might be glad to 
know of just such an opportunity as this 
and would appreciate your putting them 


Dayton Wright Company 
DAYTON, OHIO, U.S. A. 


Can You Fly? 


The very fact that you 
have this publication in 
hand is evidence that 
you are interested in 
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Buy It From the Navy 


AERONAUTICAL EQUIPMENT 


The prices on Navy surplus Aeronau- 
tical equipment have been virtually 
cut in half. Take advantage of the 
cut and buy your plane or equipment 
now—from the Navy at low cost. 


30 AEROMARINE 39-B SEAPLANES 
(New) 


Tractor Bi-planes equipped with Curtiss OXX 
6-100 H.P. Engines. Located at Philadel- 


phia, Pa. 
OLD. PRICE NEW PRICE 
$1500.00 $800.00 
50 MODEL MF FLYING BOATS 


(New) 
Pusher Bi-Planes equipped with Curtiss OX X6 
Engines. Located at Philadelphia, Pa. 


OLD PRICE NEW PRICE 
$2000.00 $1000.00 
45 BOEING SEAPLANES 


(New) 
Tractor Bi-planes equipped with Hall-Scott 
A-7-A 100 H.P. Engines. Located at San 


Diego, Cal. 
OLD PRICE NEW PRICE 
$1500.00 $700.00 
6 STANDARD SCOUT AIRPLANES 


(New) 
Tractor Bi-planes equipped with LeRhone 80 
H.P. rotary motors. Located at Charleston, 
S. C., and Hampton Roads, Va. 
OLD: PRICH NEW PRICE 
$1000.00 $500.00 


4 BURGESS N-9 SEAPLANES 
(Overhauled) ; 
Tractor Bi-planes equipped with Curtiss OXX6 
100 H.P. Engines. Located at San Diego, 
Gal. 


OLD PRICE NEW PRICE 
$1500.00 $700.00 
100 OXX-6 100 H.P. ENGINES 
(New) 
Located at Philadelphia, Pa. 
OLDIPRICE NEW PRICE 
$863.00 $500.00 


Prospective purchasers are invited to write 
for ee Catalog No. 301-9, which contains 
complete information on the Aeronautical 
equipment which the Navy is now offering for 
sale at fixed prices. 


U. S. NAVY CENTRAL SALES OFFICE 
NAVY YARD WASHINGTON, D.C. 


Ms | 
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Dealers wanted 


i - vate MEE pos ‘ So i! 


ELIVERING a 3-place Lincoln Standard Tourabout to Messrs. Bell and Long of 

Kansas City, Mo., December 21st, 1921, at zero temperature. (Note the aluminum 

covering on lower half of the radiator.) On account of the extreme weather conditions 
their flying instruction was transferred to the Oklahoma City flying field. 


Nebraska Aircr 
Lincoln, Nebraska 
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Announcing 1922 Price List 


NEW PRODUCTION 


ORIOLE: | LIST PRICE 
With :(OX5 ) Motoring ait oits 25. eee $3000.00 F.O.B. Buffalo, New York 
With K-6 Motor (1919) ................ 4400.00 F.O.B. Buffalo, New York 
With C-6 Motor (1920) and large surfaces. . 4800.00 F.O.B. Buffalo, New York 
SEAGULL: 
5200.00 F.O.B. Garden City, L. I. 


1919 K-6 Motor, dual stick control . 
1920 C-6 Motor, dual dep control and balances 
5600.00 F.O.B. Garden City, L. I. 


ailerons.) \. << Ue A cle. a 0 nes 2 UE eae 
STANDARD: 
With C-6 or K-6 Motor. ............0..0- 3600.00 F.O.B. Garden City, L. I. 
MOTORS: 
3000.00 F.O.B. Buffalo, New York 


C-6 or KiG) CTS QRH Rae acs.) Case heres 
Government Training Planes 


JN’s: 
JN4D with new OX5 Motor .............. $2400.00 F.O.B. Dallas, Texas 
JN4A, B, C & D used, with overhauled OX5 
Motor: : ... ieee we a es $650.00 to 2200.00 F.O.B. Dallas, Texas 


STANDARDS: 
With new OX5 Motor ...............00 0% $2000.00 F.O.B. Houston, Texas 
With overhauled OX5 Motor.............. 1700.00 F.O.B. Houston, Texas 
Without motor, rebuilt for OX5 ............ 1100.00 F.O.B. Houston, Texas 
Without motor, rebuilt for K-6 or C-6 .....5... 1600.00 F.O.B. Garden City, L. I. 
Without motor, as received from Government.. 800.00 F.O.B. Houston, Texas 
MOTORS: 
OX5: New sii Siiemaemeiselvcs ee wea cas aie $800.00 F.O.B. Various concentration fields 
OX5. Overhaul ed eka ee ew ones tg 600.00 F.O.B. Various concentration fields 
i 500.00 F.O.B. Various concentration fields 


NOTE: Where delivery is made from other than F.O.B. points, accrued transportation charges must 


be added. 
SALES REPRESENTATIVES WANTED—IF INTERESTED WRITE FOR FULL 


DETAILS ON NEW SELLING POLICY. 
CURTISS AEROPLANE AND MOTOR CORPORATION 
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Advancing Night Flying sions were becoming popular. But it will not retard the pro- 


gress of commercial aviation. Many cases of long-continued 
operation of passenger-carrying planes without fatal accidents 
can be cited. Between January 1, 1921, and September 17, 1921, 
582,000 miles were flown on the Paris-London, London-Brussels 
and London-Amsterdam routes without the loss or serious in- 
jury of a passenger. Twelve types of planes were used— 
French, British, Dutch and German. In all 9,051 passengers 
patronized these lines. Mail and freight were also carried. On 
the London-Amsterdam service (265 miles) ninety-six jour- 
neys were completed, which was the best showing; on the Paris 
to London route (240 miles) 10 per cent. were not finished. All 
the details of landings for one cause or another are not avail- 
able, but if destinations were not reached it was mainly because 
the service was conducted with caution, the safety of passen- 
gers coming first. 


F there is any one item which, more than any other, affects 

the utility and safety of aircraft it is the capacity to fly 

in the dark and in fog. Owver very long routes, such as 
for instance England to Australia, the capability to fly at night 
as well as in the daytime is practically equivalent to doubling 
the speed of an aeroplane. It is not, of course, quite so, as 
there must be delays in transferring passengers and/or mails 
from one machine to another, but for practical purposes the 
speed is very nearly doubled. To do so by any other means 
would be out of the question. Or, looking at the matter from 
another point of view, to be able to fly at night is the means of 
drawing full advantage of the speed of the aeroplane, when 
otherwise this could not be done. On the long routes it is of 
little use to be able to do 100 m.p.h. for 12 hours, and then 
having to stop for another 12 hours. The practical speed is then 


only 50 m.p.h. But by flying at night an average speed of, say, Early in the year the German Airship Company, founded 
70 or 80 m.p.h. could be maintained, which would be so vastly after the at MAgtice, published a report showing that in three 
ahead of any other means of locomotion as to give aircraft an eens of operation “the number of aviation accidents, in pro- 
enormous advantage. Any means which can be taken for ren- portion to the number of miles covered, was no greater than 
dering safe flying by night and in fogs is therefore entitled to the number of railroad accidents.” 
serious consideration. In the United States confidence in the security of aeroplane 
In this connection, the Loth guide cable, which has recently transportation will grow slowly until construction of the ma- 
been developed by the French, is of more than ordinary in- chines, inspection of them, and the training and licensing of 
terest, and appears to promise great things for the future. pilots are so well regulated by Federal law that there will be no 
Already the French Government has decided to equip le more “joy-riding,” and companies operating services can be held 
Bourget with such a cable, and there is more than a possibility responsible for damages. The Miami-Bimini disaster carried 
that the cable will be extended from le Bourget to the French its lesson. “Loss of this plane off the Florida coast,” said Rear 
coast, as a first step towards introducing this means of guiding Admiral WittrAm A. Morrett, Director of the Naval Air 
aircraft over the French portion of the London-Paris route. Service, “is an additional proof of the urgent need of the pas- 


sage of the bill now before Congress creating a Bureau of 
Aeronautics in the Department of Commerce for the regula- 
tion of commercial aviation.”’ Admiral Morrerr declared that 
“all aeroplanes carrying passengers should be required by law 
to be equipped with radio.” If the flying boat which was 
wrecked in the sea almost within sight of Bimini had had a 


The results of this first test should be watched very care- 
fully by those companies in this country contemplating the 
establishment of air lines. 


Safeguarding Air Travel signaling apparatus, every one on board would probably have 

HE tragic loss at sea of the Miami flying boat bound for been saved. A call for assistance would have been picked up 

Bimini with five passengers on board has. had a depressing ashore as well as by vessels plying up and down the coast. 
effect upon the Florida coast resorts, where such excur- —Editorial in New York Times. 
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THE NEWS OF THE WEEK 


Vincent Astor Orders Air Yacht 

The monoplane air yacht which Vincent 
Astor has bought for sport and utility is 
being built in the plant of the Loening 
Aeronautical Engineering Corporation and 
will be delivered in June. 

The cost of the machine is not given, 
but there will be no economy in fitting the 
yacht-like cockpit. To be certain that the 
coiffures or yachting caps of any of his 
guests are not disturbed—the Loening fly- 
ing boat carries five passengers—Mr. Astor 
has specified that an unusually high wind- 
shield is to be provided. The seating ar- 
rangements will be similar to that in a 
sedan motor car. 

With its 400 horsepower Liberty engine, 
Mr. Astor will be able to fly at a speed of 
135 miles an hour, with 120 miles an hour 
as the craft’s comfortable gait. The Loen- 
ing flying boat has demonstrated its ability 
as a climber, but the great sport of air 
yachting, according to Grover Cleveland 
Loening, the designer, lies in racing over 
the water at a height of 40 feet. 

Mr. Astor placed his order after several 
flights between Palm Beach and Miami 
with David H. McCulloch, pilot of the 
NC-3 in the transatlantic flight, now with 
the Loening Corporation. Ross K. Judson, 
Vice President of the Continental Motor 
Corporation, Detroit, has also ordered a 
Loening monoplane air yacht, to be 
equipped with a 400-horsepower Curtiss 
engine, and the Wright Aeronautical Cor- 
poration, Paterson, N. J., has ordered one 
for the use of its officers, this craft to 
be equipped with a 300-horsepower Wright 
engine. 


A New Gas for Airships 

Currenium is the name given to a new 
gas for airships demonstrated this month 
at Los Angeles. It possesses a lift about 
equal to hydrogen, and has non-inflamma- 
ble and non-explosive qualities which pro- 
mise to revolutionize the airship industry. 
Currenium is a manufactured gas and can 
be produced in any quantity by an electro- 
lytic process at a cost, it is estimated, 
about $100 per thousand cubic feet less 
than it is costing the Government to pro- 
duce helium. 

The new gas has been developed by Dr. 
Edward Curran, head of the research de- 
partment of the International Transporta- 
tion & Manufacturing Company, of Los 
Angeles, which controls the formula and 
all rights in the product. It is the result 
of several years of research work by Dr. 
Curran, who is a chemist, and who pro- 
duced the gas succesfully in 1918. He was 
not satisfied with the certainty of purity 
under production and so continued his de- 
velopment of the process for three years. 
As a result the company owning the for- 
mula is preparing to engage in the manu- 
facture of the gas. 

Currenium weighs 6.2 pounds to the 
thousand cubic feet at a barometric pres- 
sure of 30 inches and a temperature of 
40° F. Its lift under these conditions is 
therefore 73.8 pounds. In a demonstration 
made by Dr. Curran at Los Angeles March 
13, a flame was passed through the gas and 
an electric spark inserted in it without set- 
ting it off or occasioning fire or explosion. 
The purity was allowed to drop below 80 
per cent without affecting the flame or fire 
test. Currenium was put into a small bal- 
loon, demonstrating excellent buoyancy. 

The test was witnessed by W. G. Scott, 


President of the Aero Club of Southern 
California, and other members of the 
Aero Club and the Commercial Aircraft 
Association of Southern California. 

A. small elongated balloon filled with 
Currenium was allowed to drop in purity 
and a flame was applied to the end of the 
balloon. The gas did not explode and the 
balloon was only burned where it was 
brought into touch with the flame, the 
Currenium escaping through the hole thus 
made. Under certain conditions of ex- 
tremely low purity which give practically 
no lift, and which would never be allowed 
to exist in aircraft, it was found possible 
to unite Currenium with oxygen and air 
and cause a flame, but without explosion. 

The International Transportation & 
Manufacturing Company, the owners of 
Currenium, is a $2,500,000 corporation with 
headquarters at Los Angeles. It has taken 
over the Hall Aeroplane Company and the 
helicoidal propellers and _ vertical lift 
appliances invented by Charles S. Hall, 
and has developed a combination type of 
aircraft known as the “Airway Load 
Carriers.” Mr. Hall and G. B. Hannaman 
are the executives of the corporation and 
a number of well-known aircraft men are 
on its staff. The Company plans to engage 
in the manufacture and operation of load- 
carrying aircraft. 


Scouting for Seals by Airplane 

St. John’s, F.—When the New- 
foundland sealing fleet ran into a herd of 
seals the hunters congratulated themselves 
upon being able to begin the kill so early 
in the season. But pilots of two aeroplanes 
which had been scouting for the fleet 
informed them that they had killed almost 
all the seals in that vicinity and that they 
ee in a position remote from the main 

erd. 

The aeroplanes made a 200 mile flight 
eastward and located the main herd. Then 
they flew back to the fleet, descended and 
delivered their message and carried away 
some baby seals as souvenirs. 


Kansas City Establishes Airport 

Kansas City now has an established air- 
port. The American Legion Flying field 
at 67th street and Belinder road was leased 
on February 23, 1922, by the Flying Club, 
of Kansas City. Major Howard F. 
Wehrle, president of the organization, 
signed the lease. 

The selection of the field followed a 
meeting of the club at the Hotel Baltimore 
on February 20th, at which time arguments 
were introduced regarding the advisability 
of taking a field at this time. It was 
pointed out by the majority of the mem- 
bers that the field was necessary if Kansas 
City was to progress with aviation. 

With the announcement of the selected 
field, Archibald Johnston, representative of 
the Huff-Daland Company of Ogdensburg, 
N. J., established a branch agency for that 
company in the Missouri city. Also a 
flying school is now being established by 
H. H. Steely, for the purpose of training 
aviation pilots. 

The Laird Aircraft Company of 
Wichita, Kansas, is also opening a branch 
office in Kansas City. This company will 
operate a regular passenger service be- 
tween Kansas City and Wichita. H. Bagby 
a member of a Kansas City bank, has 
built a thirty passenger plane which he 
expects to put into passenger service be- 
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tween Kansas City and Chicago. 

There are now four ships on the field 
awaiting hangar space. Two temporary 
structures will be erected this week. In 
addition a telephone service, a booth and 
office has been installed at the field. A 
field manager has been hired and is now 
clearing the path for incoming ships. With- 
in the next two months, the flying club ex- 
pects to have two steel hangars on the 
field with full equipment in the line of 
gas and oil filling stations. 

The flying club has now a permanent 
footing and will continue its active opera- 
tons. For a time after the recent Ameri- 
can Legion Flying meet, the organization 
temporarily dropped activities until one day 
in January the body met and discussed 
the financial standing. Then came the 
meeting in February. New officers were 
elected and the by-laws were revised to 
meet the demands for membership qualifi- 
cations. Mr. Wehrle was chosen president, 
Fred Mann, vice president, and Stanley 
Wengert, secretary and treasurer. 

With the operation of all the ships which 
are now being placed on the field, Kansas 
City expects to forge ahead in aviation 
and make up for the lost time it en- 
countered with the lull in flying activities 
following the Legion meet. 


Hampton Roads Light 

About February 7, 1922, a flashing 
white light every 4 seconds, flash 0.8 
second, eclipse 3.2 seconds, of 4,000 can- 
dlepower will be established, 65 feet above 
the water, on the corner of Hangar No. 
1, Naval Air Station, Naval Operating 
Base, Hampton Roads. 

The light is located 1,400 yards 94° 
30’ from the clock tower. 

Approximate position: 36° 57’ N,, 
76° 18’ W. 


COMING AERONAUTICAL 
EVENTS 


AMERICAN 


Apr. 30.—Spring Show and Open- 
ing Meet, Curtiss Field, 
Mineola, toa 

May —National Balloon Race. 

Sept. 4.—Detroit Aerial Water 

(about) Derby, Detroit. (Curtiss 
Marine Flying Trophy 
Competition. ) 

Sept. 15.—Detroit Aerial Derby, 

(about) Detroit. (Pulitzer Trophy 


ace.) 
Sept. 30.—First Annual Terence 
In 


Championship Meet. 
preparation. ) 


FOREIGN 


Aug. 1—Coupe Jacques Schneider. 
(about) (Seaplane speed race.) 
Italy, probably Venice. 

Aug. 6—Gordon Bennett Balloon 
Race, Geneva, Switzer- 
land. 

1—Coupe Henri Deutsch de 
la Meurthe. (Aeroplane 
speed race.) France. 
American elimination 
trials, if required, to be 
held about Aug. 15, at 
Mitchel Field, L. I. 


Oct 


IN 


Ci * ten 


Southern Aero Service 

The Southern Aero Service has been 
organized at Daytona Beach, Florida, and 
will shortly open an aviation school, using 
JNs, Avros and a Sopwith. A. L. Mac- 
nair is general manager of the company 
and associated with him are Bill Lindley, 
Capt. J. A. Yonge, E. Ekstrom and Eric 
Bass. 

The company expects to represent manu- 
facturers in the sale of machines, supplies 
and accessories, and any organizations havy- 
ing a proposition to present to the com- 
pany are assured of their consideration. 


Government and Industry Cooperate in 
Standardization 

At the request of Hon. Herbert C. 
Hoover, Secretary of Commerce, the 
American Engineering Standards Commit- 
tee has designated Mr. A. A. Stevenson, 
the retiring chairman of the committee, as 
a special representative to work with the 
department in the co-operation between 
the department’s Division of Simplified 
Practice and the American Engineering 
Standards Committee. 

The Division of Simplified Practice is 
a co-ordinating unit of the Department of 
Commerce assisting in those reductions of 
excessive variety and other simplifications 
which many industries are undertaking in 
order to decrease the cost of production 
and distribution of manufactured articles. 
The work of the division was organized 
in the latter part of 1921 and is now 
actively under way. 

The American Engineering’ Standards 
Committee, which serves as a national 
clearing house for a broad field of engi- 
neering and industrial standardization, has 
offered Secretary Hoover the use of its 
machinery in carrying out the detailed 
work on technical projects initiated in the 
simplification program of the Department 
of Commerce. The committee hopes to be 
of great value to Mr. Hoover in this sim- 
plification program of the department. It 
was as a result of this hope that the 
designation of Mr. Stevenson as a repre- 
sentative came about. 


Easter Airways to Start Operations 

Easter Airways, Inc., a Maryland cor- 
poration with offices at 1403 Fidelity Build- 
ing, Baltimore, has been organized to en- 
ter the field of commercial aerial transport 
on a permanent basis, the Aeronautical 
Chamber of Commerce of America an- 
nounced March 13. The stock of the com- 
pany has been entirely subscribed and the 
subscription books are now closed. The 
company numbers among its shareholders 
several of the most prominent business 
men of Baltimore who are firm believers 
in commercial aviation. 

The officers are: P. Ewing Easter, presi- 
dent and general manager; Conway W. 
Cooke, vice-president; C. Delano Ames, 
secretary; John S. L.’ Yost, treasurer; 
Maloy, Brady, Howell & Yost, attorneys. 

For the present the company will con- 
fine operations exclusively to seaplanes. 


How Safe Is Flying? 
The De Luxe Air Service, Asbury Park, 
N. J., in going over its 1921 history claims 


the long distance flying record for Cana- 
dian Curtiss machines without accident. 
Last December, Verne Treat, their head 
pilot, flew south from Asbury Park, N. J., 
to Birmingham, Ala., to practice aerial per- 
formances with Ruth Law, prior to the 
fairs. On the way, special exhibitions 
were given at many towns and many pas- 
sengers were taken up, often using city 
streets as an aerodrome, on account of 
muddy fields in midwinter. This round 
trip covered three thousand miles cross 
country flying, without mishap. 

Returning in January, Treat reported the 
need of more power, greater stability, 
greater factor of safety, faster climbing 
and slower landing speed. 

Mr. H. A. Slewer, treasurer of the 
company and former A. E. F. pilot him- 
self, conceived the idea of using upper 
Canuck wings on the plane, instead of 
lowers, larger tail group, three rows of 
struts to a wing and OXX motors as well 
as internally bracing the fuselage. Two 
ships were so equipped and performance 
was beyond expectation. 

Thus equipped Treat left for Detroit 
in May to join Ruth Law on a barn-storm- 
ing exhibition in the Middle West. This 
lasted two months, during which time 
close to fifteen hundred cross country miles 
were covered. The big fairs started in 
August, and it was decided to send the 
second ship to act as a guarantee of per- 
formance to Treat. Jack Casey, of the 
De Luxe, took this ship through to Sedalia, 
Mo., in three days, and arrived just in 
time as Treat was having motor trouble, 
due to poor oil used at a supply station. 
Then they flew to the Minnesota State 
Fair, thence to Omaha, Battle Creek, and 
finally Trenton, the two ships flying over 
6,000 cross country miles, carrying passen- 
gers and doing dare devil stunting. 

Without mishap, the ships flew over 
10,000 miles, over 300 hours in the air, and 
never broke anything but two propellers in 
muddy fields. 

This flying included dozens of auto-plane 
changes, wing walking exhibitions and 
night flying with fire works. 

The De Luxe Company claim that this 
record was chiefly made possible by two 
factors, superior new equipment and expert 
pilots. They claim an aeroplane is as safe 
as its pilot. 

In two years the company has carried 
over one thousand passengers, and with 
the exception of two slight forced land- 
ings, have never had an accident with a 
passenger. None of the latter have ever 
suffered a scratch. 

This years program includes passenger 
carrying and sale of parts, of which the 
corporation has a large amount. Their 
prompt shipments, fair prices and good 
merchandise have made them many 
friends. 

They are one of the few companies 
who have operated in as many different 
lines, so successfully. 


Emergency Landings Only 
The following cities and towns report 
that landing facilities are no longer avail- 
able as of February 1, 1922: These fields 
must hereafter be considered as avail- 
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landings only: 
Decatur, Mich. 


Deli Mills, Mich. 


able for emergency 
Hot Sprinks, Ark. 
Forest City, Ark. 


Flint, Mich. 
Hemet, Calif. Fowler, Mich. 
Marysville, Calif. Milan, Mich. 
Porterville, Calif. Niles, Mich. 
San Bernardino, Cal. 

Mayer, Minn. 


Middletown, Conn. | 


Avena, Iil. 
Belleville, Ill. 
Carrollton, Il. 
Chatsworth, II. 
Delavan, IIl. 
Galesburg, Ill. 


Pine Creek, Minn. 
Red Wing, Minn. 
Wabasha, Minn. 


Ironton, Mo. 

New Haven, Mo. 
St. Genevieve, Mo. 
Wentzville, Mo. 


Joilet, Ill. 

Mattoon, Ill. Drummond, Mont. 
Ottawa, Ill. Livingston, Mont. 
Pierron, Ill. 

Urbana, III. Syracuse, N. Y. 
Fowler, Ind. Goldsboro, N. C. 


New Richmond, Ind. Raleigh, N. C. 
Bonaparte, Iowa 


Abilene, Kans. 
McPherson, Kans. 


Huntington, Tenn. 
Hicks, Tex. 


Petersburg, Va. 
Suffolk, Va. 


De Soto, Wis. 
Oconomowoc, Wis. 


Lewiston, Me. 


Battle Creek, Mich. 
Cairo, Mich. 


Performance of Maybach 300-Horse- 
power Aeroplane Engine 

This report by S. W. Sparrow, deals 
with the results of a test made upon a 
Maybach engine in the altitude chamber 
of the Bureau of Standards, where con- 
trolled conditions of temperature and pres- 
sure can be made to simulate those of the 
desired altitude. 

The results of this test lead to the 
following conclusions: From the stand- 
point of thermal efficiency the full-load 
performance of the engine is excellent at 
densities corresponding to altitudes up to 
and including 15,000 feet. The brake mean 
effective pressure is rather low even at 
wide-open throttle. This tends to give a 
high weight per horsepower, inasmuch as 
the weight of many engine parts is 
governed by the size rather than the power 
of the engine. At part load the thermal 
efficiency of the engine is low. Judged 
on a basis of performance the engine’s 
chief claim to interest would appear to 
lie in the carburetor design, which is 
largely responsible for the excellent full- 
load efficiency and for its poor part load 
efficiency. 

A copy of Report No. 134 may be ob- 
tained upon request from the National 
Advisory Committee for Aeronautics. 


Reserve Squadron Quartered at Crissy 
Field 
The 316th Reserve Squadron is now very 
jubilant over the fact that they have at 
last taken over the new quarters at Crissy 
Field. Members of this squadron are plan- 
ning on a formal acceptance in the near 
future, which event will be coupled with 
appropriate ceremonies. 
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THE PROGRESS OF RESEARCH 


: By Brig. Gen. R. K. BAGNALL-WILD, C. M.G., C.B. Ex F.R.A.E.S. 
Director of Research in the British Air Ministry 


ESEARCH work for the Air Service comprises specific 

researches at establishments under the control of the Air 

Ministry, and in addition an important series of studies 
carried out at the Universities by arrangement with the Min- 
stry. There is, furthermore, much other research work car- 
ried out in the Universities, quite independently of the Govern- 
ment, the results of which are of great importance to the 
future of flying. It is at least as important for the Director 
of Research to be in touch with cognate researches in the Uni- 
versities and other research organizations, at home and abroad, 
as it is for him to be cognizant of the developments aided by 
State finance through the Air Ministry. The chief research 
establishments under his direct control are the Royal Aircraft 
Establishment at Farnborough, the National Physical Labora- 
tory and the Air Ministry Laboratory. The practical applica- 
tions of the results of research are tried out at the air stations 
at Martlesham Heath, the Isle of Grain, Biggin Hill and, by 
the courtesy of the R. A. F, Coastal and Inland Areas, at 
certain other air stations. é. 

The Directorate of Research is, however, an engineering as 
well as a scientific organization. It acts as the engineering 
department of the Ministry and probably as much as four- 
fifths of its work relates to experimentation with specific ap- 


pliances, efforts to develop such appliances along channels use- 


ful to aeronautics, and the test performances of approved air 
service material. The balance is research, pure and applied. 
To preserve the right relationship between these two divisions, 
and to see that the right men are employed for them, is perhaps 
the most important of the duties allotted to the Director. There 
is always a tendency for experimentation which promises quick 
results, whether positive or negative, to squeeze out the more 
lengthy investigations, even when the latter are of the more 
fundamental importance. A firm attitude and a long view are 
the right correctives. 

Long experience has taught the Universities the most suit- 
able organization by which research as distinct from ordinary 
technical work can be undertaken. , This is found to require 
for its success a much larger amount of personal freedom 
of work than had previously been the rule in Government 
organizations. It is naturally somewhat difficult to adapt the 
new Government machinery to this new condition. The 
subject was discussed with much ability in the last Wilbur 
Wright lecture before the Royal Aeronautical Society. The 
lecturer, Major G. I. Taylor, F.R.S., pointed out the great 
difficulty of organizing scientific research on the man-hour 
principle, adding that “in my opinion research work is so 
difficult and exacting that a man can only turn out his best 
work if he is completely free to go where his researches lead 
him, free to choose his own time for work, free from other 
duties which would divide his mind, and lastly, free to sit down 
and produce no visible result for weeks on end.” In certain 
forms of applied research the problem is little different, and 
this is one side of the work with which the Directorate of 
Research has to deal: The other, larger, but fortunately 
simpler, mass of work consists in the design, development 
and ultimately the production of apparatus or methods which 
the work of the research organization shows to be capable 
of serving some definite Air purpose. In theory it may be 
possible to draw a sharp dividing line between these two 
classes of work, but in practice they tend to shade off into 
each other in a bewildering way, and such boundary as there 
is is liable to vary its position in accordance with the sub- 
ject under investigation. Moreover, with limited funds it is 
sometimes necessary for the research worker, who may have 
initiated a new development, to see it through its infant diffi- 
culties, and mother it until it is in suitable form for the 
production stage. } 

It may, I’ think, fairly be stated that the biggest technical 
problem affecting Civil Aviation is the development and per- 
fecting of the aero engine: the nature of the ground organiza- 
tion, the question of flying over or under clouds, the attrac- 
tiveness of air travel to possible passengers, these and 
numerous other such questions turn on the fundamental issue 
of engine performance. 

For Service aviation an important feature is perhaps its 
relationship to sea power. This problem has been notably 
advanced by the recent tests carried out by the United States 
Government, the results of which have been the subjct of 
anxious and careful study here. If, as appears from these 
tests to be possible, the defence of these shores can be en- 


trusted to aircraft, an immense impetus will be given to 
aviation and to the scientific studies on which its develop- 


ment depends. 
Eero Engine Research 


_The ultimate aim of aero engine research is to produce an ~ 


engine as free from breakdown as the average engine in a 
motor vehicle. It sometimes seems to be regarded as a matter 
for surprise that, with the many years of experience of the 
high speed petrol engine for motor cars, it has not-yet been 
possible to develop a high speed petrol engine of equal re- 
liability for aircraft. It must be recollected, however, that 
the engine in a motor vehicle runs on the average at about 
one-third of its full brake horsepower, whereas, until quite 
lately it was customary for aero engines to be run at from 
80 to 100 per cent. of their full load; it is only now, with 
the Napier “Lion” engine, that on the Cross-Channel Service 
it is possible to run on an average load of but 60 per cent. 


- of the maximum. This in my view is the fundamental diffi- 


culty. It is of course much increased by the need for cutting 
down the weight per horsepower to a minimum. 

Whether, in addition to the attainment of some development 
that will cause the aero engine to be as free from sporadic 
“breakdown” as is the engine on a motor vehicle, it will be 
found possible to increase materially the fuel economy of 
such engines and so to cut down the gross load, and therefore 
the horse-power required remains to be seen. It may, however, 
I think be said at once that it is very unlikely that the internal 
combustion turbine will, for many years, if ever, prove a sat- 
isfactory prime mover for air work; the difficulty of obtaining 
material to stand the high temperatures involved coupled with 
the low efficiencies even theoretically obtainable does not make 
this an attractive proposition. Probably the steam turbine 
would be a better prime mover than the internal combustion 
turbine, but ‘even here I think it quite doubtful whether it 
will in the end show any advance on a reciprocating engine 
working on the internal combustion principle. 

Many pin their faith to the almost magic properties of spe- 
cific fuel mixtures, but the work of Tizard and Pye and that 
of the Ricardo Laboratory have shown that the efficiency and 
horse-power obtained from any mixture of the various volatile 
hydrocarbon fuels are, within two or three per cent, the same 
as from any other, provided that the compression ratio is not 
altered. Any advantage to be gained from a specific fuel 
mixture must lie in its relative freedom from detonation, and 
therefore in its suitability for employment at a higher com- 
pression ratio, with the resulting higher fuel economy. Aero 
engines at present are operated on the four-stroke cycle; to 
adopt a two-stroke cycle might at first seem advantagous 
when larger horse-power for small weight is desired, but un- 
fortunately such engines are less economical in fuel, and the 
extra weight which has therefore to be carried in the fuel 
ae is very likely to mask the gain in weight from change of 
cycle. 

Experiments are in hand to determine whether it is better 


to replace the carbureter system by some method of direct 


injection. Dr. Ferranti is attempting this on a Tuxham two- 
stroke engine. At the Royal Aircraft Establishment tests are 
being made, with Professor Hawkes’ assistance, to employ 
shale oil and operate on the Diesel cycle. For this purpose a 
single cylinder engine from an ordinary Otto cycle aero en- 
gine is being used, and it is hoped to run up to an engine speed 
of 1000 r.p.m. The freedom from fire risk afforded by such 
a fuel would be a substantial gain; economy in running cost 
should also result. At the Royal Aircraft Establishment work 
is also proceeding on the solid injection of a fuel consisting of 
95 per cent of alcohol. 

The advantages which it is considered should accrue from 
the use of direct injection are these: 


(1) High flash point fuel could be used, thereby reduc-. 


ing fire hazard. 

(2) Cheaper fuel. 

(3) Higher compression ratios and therefore better fuel 
economy. 

(4) Fuel supply to engine more positive than when it de- 
pends on small heads, and is liable to be upset by small 
particles of dirt. : 

(5) The elimination of the ignition system would remove 
a source of unreliability and trouble. 

(6) As air only is compressed, the way is opened up to an 
economical two-stroke engine with its advantage of 
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more even torque for a given number of cylinders, 
and (probably) less weight per b.h.p. By using a 
suitable air compressor of greater capacity than that 
necessary for normal 2-cycle working a super-charg- 
ing engine would be obtained as a straightforward 
development. 


One peculiarity which distinguishes aero engines from motor 
car engines is that they have to be ready to operate at very 
low atmospheric pressures. The pressure of the atmosphere 
at 20,000 feet altitude is only about half its sea level value, so 
that for an engine working on the most efficient mixture ratio, 
only half the weight of fuel and air would be drawn in on 
the suction stroke, and the horse power would fall accordingly. 
Very successful efforts have been made to introduce an air 
compressor turbine, driven by the engine exhaust, in order to 
compress the inlet air to approximate equality with sea level 
pressure. When this is done effectively the full horse power 
is obtained at altitude. Using this device the American Army 
Aviation Authorities have shown that it is possible to achieve 
an altitude of some 40,000 feet. Experiments on these lines 
are also in course of being carried out at the Royal Aircraft 
Establishment at Farnborough. 

In order to facilitate tests under high altitude conditions 
and save having always to fly the engines at such altitudes for 
this purpose, it is necessary to provide a special test house in 
which the whole engine with its intake and exhaust can be 
kept at an air pressure, and temperature, corresponding to. that 
at the desired altitude. In the altitude test house at Farn- 
borough the air inside a chamber about 10’ x 10’ x 12’ is thus 
treated. Care has to be taken to-ensure that the air thus cooled 
does not deposit ice or snow in the engine; for this reason 
the air is cooled some 20 or 30 degrees below the point at which 
it is desired to use it, centrifuged to remove ice particles, and 
then allowed to rise in temperature and thus become “dry”. 

To carry out a scientific engine test during flight requires 
not only a measurement of fuel consumption, but demands 
also that the weight of the air used should be measured. This 
is no easy matter, but its achievement has been much aided by 
a suggestion made by Professor Callendar, F.R.S., to reverse 
a laboratory method employed by him for the measurement of 
the specific heat of gases. For air work the specific heats are 
known, and so the weight per second of the air flow can be 
ascertained. This is now under trial at altitude at Farn- 
borough. The use of this apparatus and of the new R.A-F. 
Thrustmeter should enable far more complete air tests to be 
carried out than have hitherto been possible. 

The experimental flight carried out by my predecessor, Air 
Commodore Brooke-Popham, from Egypt to Mesopotamia and 
back, brought out with much emphasis the need for economis- 
ing water on such flights. If water could be dispensed with 
entirely in favour of air cooling a great step forward would 
be made. Moreover from a fighting point of view it would 
be of great advantage since it would make the engine very 
much less vulnerable to hostile machine gun fire. ‘The staff 
at Farnborough have long been of the opinion that this was 
a possible development, and we now have the Bristol Com 
pany’s “Jupiter” engine of 380 H.P., a nine-cylinder radial 
engine of which much is expected. There is also the Siddeley 


“Jaguar” of 350 H.P.; whilst in some other tests a single 


cylinder, air cooled, has given as much as 222 b.h.p., with a 
brake mean pressure of as much as 134 lbs. per square inch. 
There are enthusiasts who consider that an air cooled engine 
of 1000 H.P. should not be impossible of attainment; and that 


- with one of other form of cooling an aero engine of 2400 H.P. 


— 


at 750 r.p.m. should be possible. An advantage of big engines 
is that the lower r.p.m. avoids the use of reduction gearing 
to the propeller (and so reduces weight by some half pound 
per b.h.p.) 

_A point which is sometimes overlooked when considering 
the relative merits of the concentration of power in a large 
single engine, and its division between two or more smaller 
engines, is the additional weight per horse-power necessitated 
by the greater mass of engine “accessories” in the latter case. 


If from the weight. of the power unit (including propellers) 
we deduct the weight of the engine itself and the fuel tanks 
(empty) the residue of “accessories” is found (from a study 
of a number of typical cases) to weigh about 1.3 Ib. per 
b.h.p. for the multi-engined plant compared with 1.0 lb. per 
b.h.p. for a single engine. This is for water cooled engines. 
With air cooling the single engine accessories figure would be 
nearer 0.4 lb. per b.h.p. 


When comparisons are made between the weights of air- 
cooled and water-cooled engines, it is sometimes forgotten that 
although in the former case the weight of radiator and water is 
saved, it is necessary to include, on the other side of the 
ledger, an item for the additional weight of the air-cooled 
cylinders. Thus in a comparison made recently it was found 
that although the gain due to the elimination of radiator, 
water, pipes and pump was about 0.7 lb. per b.h.p., there had 
to be set against this an excess in cylinders and piston weight 
of 0.46 lb. per. b.h.p., so that the net gain was only 0.24 Ib. 
If the fuel and oil consumption of the water cooled engine 
be put at 0.50 Ib. per b.h.p. hour and that of the air cooled at 
0.58 Ib., the two become equal as regards overall weight when 
a 3 hours’ supply of fuel and oil is included. These are figures 
to be borne in mind though they do not of course affect the 
other advantages which successful air cooling would bring 
in its train, 

Many efforts have been made to use other liquids than water 
for the cooling system. The choice, however, is a very limited 
one, as it is imperative to have a liquid which is everywhere 
cheap and everywhere readily obtainable. Oil cooling is per- 
haps the most promising alternative, and I hope shortly to 
arrange for a series of tests of this nature. 


There is no doubt that both from the point of view of Civil 
Aviation and that of the Royal Air Force a silent machine is 
an enormous advantage. In the case of the former the intense 
noise continued for hours is one of the chief disadvantages 
from which an air traveller suffers. The advantages in the 
case of the Service machines are obvious. The source of the 
noise is difficult to analyze, but the propeller and the engine 
seem to be equally blameworthy. ‘The latter, however, is the 
simpler to deal with, and as a result of very numerous tests 
on different kinds of silencers, I am glad to be able to say 
that the simplest of them all is as efficient as any. This simple 
form consists merely in adding to the exhaust manifold a 
tube of about 3 inches in diameter perforated with some hun- 
dreds of holes each one-eighth of an inch in diameter; this 
tube runs nearly the whole length of the aeroplane, but as it 
contains no baffles whatever, the back pressure is but slight 
and only reduces the engine revolutions by about 5 r.p.m. 
Moreover the extra weight, as added say to a D.H.9. or a 
Bristol Fighter, is only 20 to 25 lb. It has been found that 
with this silencer in use it is possible to carry on conversation 
even when the engine is at full throttle. Propeller noises are 
much more difficult to deal with, but experiments are in hand 
which I hope may assist to a solution of that problem also, 
though I doubt the possibility of any extensive reduction of 
propeller noise. 


I cannot leave the subject of aero engine research without 
expressing on behalf of the Ministry our extreme regret at the 
great loss which has befallen air research work through the re- 
cent death of Major Norman of the Royal Aircraft Establish- 
ment. The most striking attribute of Norman was his immense 
personal courage; coupled with this, in a most unusual degree, 
was his inventive ability and ingenuity in design. To 
whatever task his mind was directed some original and valuable 
result was sure to follow—often enough not along the expected 
route, and his was too bright a genius to trammel with rigid 
guiding lines, but of real value to the future of flying. Such men 
are rare, but when discovered are worth a host in themselves. 
One of the most anxious considerations of any Director of 
Research must always be to endeavor to discover genius of 
this kind, and to afford it, when found, the scope that is its 
due. A task by no means simple. 


(To be concluded) 


COMMERCIAL AVIATION IN LATIN AMERICA 


By WENDELL PHILLIPS BIESER 


EW parts of the world can use the aeroplane to greater 

advantage than Latin America, as transportation facilities 

there are lacking in many places. Many places which 
could be reached in a few hours by air line will not for many 
years be connected by rail due to intervening mountain ranges 
or wilderness. 


(Reprinted through the courtesy of the Grace+Log.) 


After the war and consequent upon the really amazing de- 
velopment of commercial flying in Europe and the United 
States, English, French, Italian, German and American com- 
panies sent their represertatives to Latin America to push their 
respective interests as much as possible. The development has 
resulted ir the sale of airplanes, the establishing of regular 
air routes for the transport of passengers, mail and valuable 
freight wherever possible, the training of civilian pilots, the 


80 AERIAL AGE WEEKLY, April 3, 1922 


establishment and equipment of aerodromes, and the carrying 
of passengers on business or pleasure bent. ‘ 

In Argentina alone during the year 1921 the Curtiss Aero- 
plane Export Corporation, an American company, flew its ships 
a total of 2,434 hours, for a distance of 316,725 kilometers. 
They carried 5,788 passengers without a single accident to either 
passenger or plane other than one broken landing gear and 
propelior. It is therefore not hard to see the reason for the 
contsantly increasing use of the -airplane all over Latin 
America. At present this same company has aerodromes in 
Argentina, Brazil, and Peru, and they are now arranging for 
the establishment of similar aerodromes in Chile, Colombia 
and Bolivia. ln many instances ranch owners in Argentina 
are using airplanes to reach theid outlying sections quickly 
and comfortably. 

According to a report from Buenos Aires development of 
regular aeroplane passenger service between Buenos Aires and 
Montevideo has just been achieved and hereafter two round 
trips will be made weekly, in addition to other air voyages of 
special urgency. On the first trip four passengers and a quan- 
tity of correspondence were transported. 

The direct air route between Key Kest and Cuba, also an 
American enterprise, is an established success. 

Some time ago a Brazilian flyer, using an American machine, 
carrying one passenger, covered the distance between Rio de 
Janeiro and Buenos Aires in fifteen hours’ actual flying time, 
a distance of over 1,000 miles, the only ordinary communication 
being by steamer, the trip consuming four days and nights, 

Even in the lofty mountains of Boliva the steady drone of 
the aeroplane motor has recently been heard. An accompanying 
photograph shows a plane of French manufacture in a recent 
flight over La Paz, 12,000 feet above sea level. This was the 
second machine to fly over the city, the first pilot to do so 
having been an American, Captain Hudson. Flying at great 
altitudes, as in mountainous sections, is far. from easy, as the 
air is rarefied and offers less support to the machine than the 
heavier air lower down, and therefore such feats as flying 
across the Andes between Argentina and Chile, as has been 
done, are fraught with difficulties unknown to the casual ob- 
server. 

Recently a member of the Grace organization missed his 
steamer, which happened to be a Grace liner, at Gaallao. The 
ship’s next port was Salaverry, a day’s run and 252 miles 
away. The traveller climbed into a plane at Lima and was in 
Salaverry three hours later, waiting for the Grace steamer to 
arrive. Mail is now regularly transported between Lima and 
Trujillo by air, the only other means of transportation being 
by steamship. 

Another example of how the airplane saved a business man 
much time and spared him great inconvenience is best told in 
his own words. Charles P. Lohse of the New York office of 
W. R. Grace & Co., tells the story as follows: 

“On a recent trip to Colombia my business in Barranquilla 
had taken more time than J had bargained for and my next 
stop at Bogota, which meant a ten days’ journey, at least. 


This trip is made by river steamer.to La Dorada, then by train 
to Beltran, then by steamer to Girardot and then the final train 
trip to Bogota. It is more than 600 miles and it consumes be- 
tween ten and thirteen days, and is frequently made under any- 
thing but pleasant conditions. The Magdalena River is shal- 
low, the air full of insects, the heat intolerable, the steamers 
slow and possessed of a propensity for running aground. The 
trip is such a bugbear that the prospective traveler regards it 
with apprehension and postpones it as long as possible. 


“It is now possible to make this voyage in a far more pleas- 
ant fashion and in the short time of thirty-six hours. The So- 
ciedad Colombo-Alemana de Transportes Aereos was formed 
in December, 1919, for the purpose of transporting passengers, 
mail, gold and other valuables by airplane. The route is be- 
tween Barranquilla and Girardot and Neiva, and as the planes 
are equipped for landing solely in the water, the route follows 
the course of the Magdalena River between these points. 


“The ships used are Junker sea-planes, the wings being made 
of “duraluminum.’ I decided to go to Bogota via the air route 
and so on a beautiful morning our little ship took the air at 
6.40, rising gracefully into the wind with he pilot and myself 
as the only human freight. After three hours our first stop, 
El Banco, was reached and we descended to take on fuel and 
mail, and incidentally breakfast, which I had missed that morn- — 
ing. After an hour’s stay we continued to Puerto Berrio where 
we arrived at 1 o'clock to take on mail from Medellin and the 
interior, and also to lunch. An hour later we left, taking with 
us a mechanic who happened to be in Puerto Berrio, and climb- 
ing to 6,000 feet, maintained this altitude for the rest of the 
three hours’ trip. Shortly after 4 o’clock we arrived over 
Girardot and descended in a graceful spiral. I stayed over 
night there, leaving for Bogota via railroad the next morning 
and arrived at my destination that evening. The air trip to 
Girardot costs 250 pesos, the return trip 50 pesos less. Includ- 
ing all stops I made the trip in thirty-six hours, the air flight 
taking nine hours. Had I travelled by the usual route it would 
have taken from ten to thirteen days. : 


“The present regular service enables the mail on the incom- 
ing United Fruit steamers to go immediately to Bogota and 
other interior points and mail from there is carried to reach 
the outgoing steamers. Recently a regular air mail service was 
established between Barranquilla and Cartagena.” 


Our progressive neighbors to the south are fully awake to 
the commercial advantages of the airplane and it is certain 
that with return to normal conditions in trade the use of the 
plane for commercial purposes in Latin America will con- 
stantly grow. 

Clayton Sedgwick Cooper, in his latest book, “Foreign Trade 
Markets and Methods,” says: 

“The great amount of scientific study . . . leads the ex- 
porter to hope for the arrival, at no far distant date, of a day 
when the air will contain both messages, men and merchandise, 
passing from continent to continent, annihilating spacial and 
geographic distances and making the world of trade one.” 


FOREIGN SERVICE COMMITTEE OF AERO CLUB MAKES REPORT 


7p Be following letter recently received 
by the Aero Club of America consti- 
tutes an interesting report of its Foreign 
Service Committee in France, of which 
Sidney V. Veit is chairman: 

“The Aero Club of France has decided 
to hold the International Race for the 
Deutsch de la Meurthe Cup on Saturday, 
September 30, 1922, and it is to be hoped 
that America will have one or more en- 
trants. Last year it was deplored that 
America, with all its wealth and spirit of 
progressiveness, was not participating in 
this contest. 

“T had cccasion:to speak of it to Gen- 
eral Pershing on his visit to France last 
year, when he was in Paris to place the 
Congressional Medal on the tomb of the 
unknown soldier. General Pershing was 
particularly interested and asked me to 
give him all data as soon as the rules and 
regulations were issued, as he would like 
the Army to participate. You will re- 
ceive the official notice of the coming con- 
test with the rules and regulations from 
the Aero Club of France direct, and would 
advise you to give considerable publicity to 
this event. 

“T would only like to add that one of the 
reasons why the American contestants 


failed in 1920 was the lack of sufficient 
preparation and arriving on the grounds 
too late, without having the necessary time 
and facilities for proper testing and train- 
ing. It is, therefore, my duty to advise 
you that the American entrants should ar- 
rive at the aerodrome not later than Sep- 
tember 1, so as to become acclimatized and 
study. the territory. To do this, the ma- 
chines should leave America not later than 
August 1, as it is absolutely necessary to 
figure one month for the ocean voyage, 
fulfilling the custom formalities and bring- 
ing the machines to the flying field, a con- 
siderable distance from port. If these pre- 
liminaries are properly complied with, we 
can almost guarantee complete success. 

“In a very pleasant and extended inter- 
view with General Mitchell I again 
brought home the importance of having the 
United States Army represented in the 
contest on the 30th of September. General 
Mitchell seems to be interested in the work 
that our committee is doing and kindly 
requested that all matters of aeronautic 
developments in Europe be brought to the 
notice of the Aero Club of America, and 
he would see that proper publicity be given 
to all this information. 

“Our committee attended the banquet 


given in honor of Capt. Rene Fonck, the 
Ace of the French Aces, on the occasion of 
his having been raised to the rank of Com- 
mander of the French Legion of Honor. 
In an interview with Capt. Fonck, I 
learned that it was the intention of the 
French Government to send him to for- 
eign countries to lecture on aviation and 
possibly do some flying. In all probabili- 
ties he will leave on February 25 for Mo- 
rocco, and he told me that if a request 
should come from the United States Gov- 
ernment or from America, through the 
proper diplomatic channels, the French 
Government would very likely send him on 
a tour throughout the United States. I 
would, therefore, recommend that you 
bring this matter to the attention of the 
various aero clubs in America and form a 
request and transmit same through the 
French Ambassador in Washington to the 
French Government; you would probably 
have the visit of Capt. Fonck on such a 
mission. The French Government has 
been sending their Marshals to various 
countries and would only be too glad to 
send their Ambassador of Aeronautics to 
America, if the desire was so expressed by 


the aeronautic world of the United States.” 
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STANDARDIZATION AND AERODYNAMICS 


By Lieut. Col. ING. R. VERDUZIO, Director, Aeronautical Experimental Institute, Rome, Italy 


HE article published by Wm. Knight, in the ArrrAL AGE 

of June 20, on Standardization and Aerodynamics has 

given rise to a very interesting discussion on the part of 
European scientists interested in the progress of aerodyna- 
mics (see discussion by Prandtl, ArrtaL Ace, October 3, 1921; 
discussion by Von Karmann, ArrrAL Acer, January 21, 1922; 
discussion by Costanzi, ArriAL Ace, February 20, 1922; and 
discussion by W. Margoulis, ArriaL Ace, March 6, 1922) ; and 
I think it should be stated here the stand taken by the Italian 
Aeronautical Experimental Institute, about this matter. 

If we consider the progress made by the heavier than air 
and the lighter than air machines, we see that although the 
cycle has not been the same for both, the characteristic phe- 
nomena of this progress have been the same for both. In 
both cases, we have an initial state of uncertainty during which 
early experiments, not very conclusive, have been followed by 
a better organic conception of future experiments which have 
laid out the needed foundation of the technique for attaining 
the necessary progress. 

When the thermodynamics and metallurgy both concurred 
in giving us a lighter and more powerful power plant, aero- 
nautics entered a new era. The stage of uncertainty ended 
then and from that point on the progress made in aeronautics 
was both rapid and important. The dirigible and the aeroplane 
at that time became a practical realty. We had the necessary 
power for propelling them, the theory of stability was suf- 
ficiently developed and we were able from that time on to 
design and build machines sufficiently strong and aerodynamic- 
ally sound. 

After this period of comparatively rapid progress, further 
progress has been made at a much slower pace. | 

The. problem of improving upon the flying machine as it 
is at present, is somewhat a harder problem for us today than 
it was the realization of the flying machine itself. At the 
present time we find that the fuselage of an aeroplane is of 
such a shape as it must be possessed by a body with good 
aerodynamical characteristics. ‘This is also true of the wings. 
The aerial motor has also reached a stage of development 
where we cannot expect any revolutionary change in its design. 
Therefore, an increase in the efficiency of the flying machine 
can be obtained in the future only by making a thorough study 
of the aerodynamical phenomena taking place in flying so as 
to be able to introduce such slight changes that we might be 
able to make in the present designs which will allow an in- 
crease in efficiency. As far as the motor is concerned we are 
reduced to the point of needing to improve upon the auxillary 
organs more than upon the engine itself in order to increase 
' the efficiency of the power plant. In a dirigible we might try 
to improve upon the design of the gas bag, of the control 
planes, of the cables, and other attachments of the nacelle 
to the envelope and also improve upon the stream line shape 
of the nacelle itself. In an aeroplane we might try to reduce 
the air resistance of struts, landingu gear and wings and in- 
vestigate the interrelation existing between changes made on 
each single part. For instance, in reducing the air resistance of 
a wing, we keep in mind the fact that although a thinner wing 
offers less air resistance than a thicker wing, due to the fact 
that the thinner wing needs to be braced with struts and 
cables, the total aerodynamic efficiency of a thinner wing with 
its struts and cables is less than the efficiency of a thick wing 
without reinforcing members. Thus we see that monoplanes 
with thick wings are often to be preferred to biplanes needing 
struts and cables in their construction. In designing fuselages 
we improve the aerodynamical efficiency of them by enclosing 
in them both pilots and passengers. 

In conclusion, the aeroplane designer at the present time has 
not a wide field from which to pick up improvements for his 
design. At the latest internationanl aeronautical exhibition 
which took place recently in Paris, we have seen that the gen- 
eral lines of aeroplanes have remained the same as they were 
a few years ago. No revolutionary changes in design have ap- 
peared in the last few years. We therefore arrive at the con- 
clusion that the cycle of evolution in the design of flying 
machines has reached now a stage when improvements must 
be looked for, not any more in the conception of the flying 
oa itself, but rather in the details inherent to the present 

esign. 

At the latest aeronautical international congress which took 
place in Paris, last November, the problem of what should be 
done in order to further the advance or aeronautics was such 
a problem that everybody felt rather keenly and when the dis- 
cussion was open about what is to be expected from aero- 
dynamics as a science for contributing to the solution of the 
engineering problems involved in the design of aeroplanes, all 
the technical men agreed that the time had afrived for estab- 


lishing a closer cooperation among themselves and their studies. 
France, Spain, Belgium and Italy, through their representa- 
tives, advised the desirability of arriving at an agreement about 
the standardization of the nomenclature used in the technical 
works, } F 

As a representative of the Italian Aeronautical Engineering 
Association, as the Director of the Aeronautical Experimental 
Institute of Rome, and as a representative of the Aerodynamical 
and power plant section of the Polytechnic Institute of Turin, 
I brought to the attention of the second commission of the 
International Aeronautical Congress, that due to the initiative 
of Mr. Wm. Knight, while acting as Technical Assistant in 
Europe to the United States National Advisory Committee for 
Aeronautics, an exchange of views about the matter of coop- 
eration among British, American, French, German and Italian 
laboratories had already been started about two years ago. One 
and one-half years ago, the British N.P.L. suggested a number 
of cooperative tests to be conducted on models in the various 
wind tunnels of those laboratories to which the invitations had 
been extended to participate in these tests. These tests being 
made for the purpose of determining how the results obtained 
in each wind tunnel would compare with results on tests on 
the same or equal models in other wind tunnels. The Aero- 
nautical Experimental Institute accepted the invitation to par- 
ticipate in these tests but since that time we have not heard 
any more from our British friends and the suggestion made 
by them has not been realized. Ls 

Besides, however, the need of obtaining a more intimate 
knowledge of the comparative value of the testing equipment 
used by the various aerodynamical laboratories, we have very 
keenly felt the handicap as brought about by the lack of agree- 
ment between technical men of all countries not employing the 
same notations and symbols for expressing the results of their 
investigation in technical works. : 

The Department of Italian Aeronautics, in order to try to 
eliminate such a handicap, in a bulletin issued by the Experi- 
mental Division, suggested about one year ago, the adoption 
of a set of symbols and definitions, which since then has been 
revised and simplified and which, I suggested to the Interna- 
tional Aeronautical Congress, could be taken as a basis for 
discussion in order to arrive at an agreement. In the ensuing 
discussion, Prof. R. Soreau made the remark that considering 
the fact that the various Aeronautical Laboratories represented 
there, were Governmental institutions, it was not possible to 
arrive at any definite conclusion without the official interven- 
tion of the various Governments, but he suggested that the 
various technical men and directors of aeronautical laboratories, 
taking part in this discussion, should try to exchange their 
views on this matter and reach some sort of an agreement, 
and at the end of the Congress, a resolution could be adopted 
inviting the under-secretary of state of French Aeronautics to 
take the initiative in inviting representatives of the depart- 
ments of aeronautics of other countries to meet together for 
the purpose of agreeing on the standarization of aeronautical 
terms and characteristics. This suggestion as made by Prof. 
Soreau was heartily approved by the technical men and it was 
hoped by them that some such action as outlined by Prof. 
Soreau, would be taken before concluding the works of Con- 
gress. However, at the joint meeting of the various commis- 
sions when the conclusions of the second commission about 
this matter were presented and discussed upon, the resolution 
was adopted with a number of changes and modifications and 
one of the changes made was the suppression of the meeting of 
the technical representatives of Aeronautical laboratories, which 
had been recommended. 

It is out of the question that the present state of affairs When all 
sorts of symbols, notations and graphical methods are used in technical 
publications, makes it very difficult for the designers of aeroplanes 
to make use of the experience gained by experimental works conducted 
in the various labcratories in Europe and the United States and which 
are expressed by technical men of the various countries in so different 
and sometimes so contradictory ways. 

As we said before, progress in aeronautics at the present stage of 
development must be looked forward to improvements of details rather 
than in the change of the general conception of the design of the 
present flying machine. These improvements can quite noticeably increase 
the efficiency and the security in flight of the flying machine and this can 
be obtained by the united efforts of all those who are engaged in the 
study of aeronautical problems; therefore, every effort should be made 
in making available to designers and other technical men, the results 
of the research work conducted in aeronautical laboratories without 
imposing on them the strain of memorizing symbols and definitions 
adopted by all countries. : ? 

The initiative taken by Wm. Knight and the suggestion made by him 
of calling a congress of representatives of aeronautical laboratories and 
other scientific organizations interested in aeronautical problems, both 
in the United States and Europe for the purpose of agreeing on the 
standardization of terms, notations and graphical methods of represen- 
tation which has already been endorsed by Prof. Prandtl and_ Prof. 
Karmann and others is a very timely suggestion and as far as Italian 


aeronautics is concerned, we shall be very glad to cooperate in the 
realization of such plans, which we endorse unreservedly. 
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THE HUMAN MACHINE IN, AVIATION 


- By EDWARD C. SCHNEIDER* 


LYING requires the development of a new special sense, 

the sense of flight. This sense is not inborn; it may be 

developed, but cannot be created all at once. There are 
men of splendid physical equipment and intelligence who could 
never make more than passable aviators. A good aviator 
should feel entirely at ease in space. He should be able to 
recognize at once the slightest trouble with his machine in any 
one of the three dimensions of space. He should react to the 
invisible movements of the atmosphere. The capacity to feel 
or sense conditions in the air and to respond properly with 
precise muscular contractions comes only through training, 
but these are based on normal physiological bodily character- 
istics that are not possessed by all men. : 

In acquiring the art of flying, man must add to himself new 
nervous controls and muscular co-ordinations that for many are 
difficult to attain. In a sense the engine and controls of the 
aeroplane must be made a part of the aviator’s own body. In 
order to control the workings of his machine he uses a com- 
bination of hand and foot movements that is by no means 
familiar to the average person. The joy-stick must be moved 
by the arms forward and backward and from side to side with 
precision, and at the same time the rudder must be moved 
by the legs by a to-and-fro push. In learning the movements 
of the controls the average person finds it difficult to direct 
properly the arms and legs simultaneously. 

The sensations of being up in the air are in no way un- 
pleasant. The sense of dizziness and insecurity that one feels 
on the top of a high building or on the edge of a mountain 
cafion does not exist in flying. Usually neither the rise nor the 
descent of the aeroplane gives the uncomfortable feeling ex- 
perienced in riding in an elevator. When one happens to stand 
on the ground on a high and dangerous place, he sees the wide 
expanse around him and has a feelirg of being insufficiently 
sustained, or that the support may give way, hence the impres- 
sion of fear and dizziness. In flying the whir of the starting and 
speeding motor followed by the bump-bump of the aeroplane 
as it moves over the ground may arouse a sense of fear, but 
just as soon as the wheels of the undercarriage leave the 
ground this sensation is supplanted by an impression of calm- 
ness and immobility. The earth appears to be receding while 
the aeroplane remains fixed in position; the objects of the earth 
grow smaller and the earth’s surface becomes like a map in 
appearance. In full flight there is a feeling of security, and 
one does not realize that the conditions of existence are alter- 
ing, and that the body and its organs must adapt themselves 
to the new and changing environment. Height dizziness is not 
present, because there is no downward perspective; there is 
nothing with which to compare one’s altitude; there is only a 
vast exparse of earth and cloud and no sharp outline to give 
the feeling of height. The earth may play pranks; it drifts 
away in the ascent but rushes towards one in a nose dive; it 
tilts up first to the right and then to the left in the bankings 
and turnings of the aeroplane; it may, even take the position of 
the sky during a loop and move rapidly in a circle during a 
spin. During such experiences the majority of the flyers do 
not feel discomfort and dizziness. 

The new special sense of flight may be sorely tried by 
weather conditions. The lower strata of the air are often of 
variable density due to local heating and the effects of the sur- 
face configurations of the earth; the higher strata may be 
turbulent near the boundaries of clouds, while dense clouds 
and thunderstorms may be encountered at any level. 

The most common weather experience of aviators in the day- 
time is a sensation of bumpiness. The bumps may be likened 
to those felt in an automobile on a rough road which make 
steering difficult and uncertain. However, there is a difference. 
The automobile driver, if watchful, may see the bump in the 
road and prepare to meet it; while the air lump is invisible 
so that the aviator cannot prepare for it. Air bumps may be 
moderate or sharp. There may be smooth flying until sud- 
denly the support of the machine seems to disappear, the pro- 
pellor appears to give no pull, and down goes the aeroplane. 
On the other hand, the ship may suddenly rise as it enters an air 
zone of increased density. The magnitude of the vertical move- 
ment on bumpy days may be as little as 50 feet, which is com- 
mon; but it may be as much as 200 feet, and occasionally 500 
feet is reported. As seen from the ground on a “bumpy” day 
the aeroplane tilts from side to side from the horizontal, and 
now and then sharp up and down movements are discernible. 
Bumps may give-the ship a nose dive or a side slip. When such 
occur too near the ground an accident may happen before the 
aviator has time to right himself Professor Dockery, a psy- 


* Reprinted through the courtesy of the Vale Review. 
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chologist trained in the art of flying, writes: “It is believed 
that the experience of the sudden plunge of a plane in an un- 
expected direction is something no one can appreciate except 


ta 


those who have had the experience. The flyer does not merely © 


lose his balance at such a time. He has changed his position 
with reference to earth by several hundred feet in a few sec- 
onds. The rush of air, the abnormal pressure upon his viscera, 
and the loss of the direction of gravity, are capable of creating 
all the conditions of a violent emotion, which if not checked 
quickly, become worse, and the aviator may lose all conscious- 
ness. There is no doubt that in many of the cases in which an 
aviator has been observed to dive or ‘vrille’ a thousand feet or 
more to his death without an apparent attempt to right his 
machine, this condition has been responsible for his catas- 
trophe.’ Most of the bumps occur on bright, hot days and 
are near the ground, but they may occur at any altitude up to 
3,000 to 5,000 feet. The extremely bumpy conditions are with- 
in 500 to 2,500 feet of the ground. The chief dangers are not 
during straight-away flying but as the aviator turns, when the 
bumps cause excessive tipping and side slipping. 


Irregular topography of the land accounts for the develop- 
ment of many of the bumps. The aviator expects them along 
roads, railroads, edges of ploughed fields, edges of forests, 
along ditches, the borders of swamps and shore line, and near 
buildings. Down currents are met over ponds, lakes, and 
clumps of trees. To get into a down current when in a tail 
spin or in diving is dangerous and is a real test of the special 
flying sense. In such conditions it is not possible to stop and 
es the aviator’s action must be second-nature, decisive, and 
right. 

Flying either in or above the clouds or in a fog is also a 
severe test of the special flying sense. There is no means of 
keeping one’s bearing, for the fog may be so dense that the 
aviator cannot even see the tail of his aeroplane. The compass 
indicates which way the ship is pointing at any moment, but 
as the force of the wind may cause drifting to the side, it does 
not show the direction in which the machine is moving except 
when it is travelling exactly with or against the wind. Under 
these conditions he is worse off than the man who is out in a 
severe blizzard on a winter’s day. In a cloud the aviator finds 
that it requires all his flying ability to keep his upright position 
and his direction. It is almost impossible to know whether 
he is slightly climbing or descending. He turns to right or left 
without knowing it, and sometimes unconsciously even turns 
over and flies upside down. Without the eyes to help him he 
must obtain his flying information from other sense organs. 


By the aid of his cheeks he may feel from the air pressure or ~ 


wind whether he is turning or side slipping to the right or 
left. The sound of his engine will inform him if he is climbing 
steeply, and the singing of the wind through the wires of the 
machine will indicate that he is descending rapidly. He ob- 
tains much useful information from the “feel of the seat,” 
and the air pressure and wind on his forehead may tell him 
whether he is nosing up or down. Unquestionably, he re- 
ceives further useful information from his joints and muscles, 
from the semicircle canals and vestibule of his ears and from 
the feel of the joy-stick and the warp of the rudder. But all 
these sensations working together do not compensate for the 
loss of vision, and in a fog or a cloud it is thus distressingly 
difficult to keep right side up and to fly straight ahead. 

From the above considerations it has become evident that in 
order .to acquire the art of flying a man must be physically 
and nervously well endowed by nature. It is not enough for 
him to be able to co-ordinate his arm and leg movements deli- 
cately in handling the controls of the machine; he must also 
have sense organs that will inform him correctly of his position 
in space. He must be possessed of good vision for lining up the 
ship with the horizon, and with good hearing for the detection 
of any mechanical defect in the running of the engine and for 
information as to the position of his machine. In short, he 
must have a complete equipment of normal sensory organs. 


Curiously enough, some men receive such exaggerated sensa- 
tions through one or more of the sense organs that they mis- 
interpret their information of position and consequently get 
into trouble because of erroneous movements executed for 
balancing. Actual experiences during acrobatic evolutions are 
not the same for all men. Simple looping in a perfectly 
adapted person produces no unpleasant sensations. Spinning, 
better known as the tail spin, affects men in different degrees. 
In normal persons the sensation deepnds upon the position of 
the eyes and head. Some aviators keep their eyes on the in- 
strument board and do not look outside the fuselage, while 
others fix their eyes on some point on the ground. Both are 
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_ €yes may interfere with the judging of distance. 


* 
good methods and should not normally cause dizziness. How- 
ever, in a poorly adapted person various kinds of acrobatic 
stunts may cause dizziness, vomiting, and even fainting in the 
air. 

An aviator may lose control of his machine and become un- 
conscious from various causes. Altitude is perhaps the best- 
known cause, but others are not uncommon. One of these is 
associated with the ear-drum. Ordinarily the air pressure is 
the same on both sides of the drum membrane. This is pro- 
vided for by the eustachian tube, which connects the throat 
with the middle ear. If this tube permits a free and immediate 
passage of air, the pressure in the middle ear changes with 
the altitude as the aviator ascends and descends,. If the air 
cannot pass through it freely because of its small size, or be- 
because the aviator is suffering from a cold in the head, the 
membrane will bulge outward or inward according to whether 
the inside pressure is greater or less than the atmospheric 
pressure. In a rapid descent the failure of the eustachian tube 
to open may cause the drum of the ear to lunge inward suff- 
ciently to rupture it. Even when this does not occur, the in- 
ward bulging may cause dizziness and intense pain and some- 
times fainting. 

Most normal persons can be made dizzy by rotatory motions 
provided these are violent enough, while some are unusually 
sensitive to rotation and other kinds of motion. The tendency 
to be dizzy in a swing or to become train-sick is an illustra- 
tion of the latter. Most of us learn to adapt ourselves to 
motions of all kinds and to maintain our equilibrium in spite 
of the unpleasant sensations aroused. In the same manner the 
aviator may gradually acquire the facility to overcome the 
dizziness that results from acrobatic air movements. How- 
ever, some men are never able to adapt themselves to such dis- 
turbances of equilibrium and therefore ought not to fly. An 
air bump or some other cause might accidently throw their 
ships into a spin which would cause a vertigo that would 
ultimately lead to a crash. 

When aviators were training for war it occasionally hap- 
pened that one was found who got uncomfortable in all the 
air work until he came to the “combat” field, where he first 
had the experience of chasing and being chased. In attempt- 
ing to keep on the trail of the enemy or in keeping the enemy 
off his own tail, the aviator had continually to watch his op- 
ponent. This called for a use of the eyes to which he was un- 
accustomed and brought on nausea and vomiting in some men 
who were naturally sensitive to motion. The majority of 
these sensitive aviators soon became accustomed to the new 
experience and overcame the vomiting tendency. A few, how- 
ever, failed to compensate and consequently were not fitted for 
combat flying. 

Of all the physical attributes vision is the most important to 
the airman. The consensus of opinion of aviators is that the 
eyes should be perfect to withstand successfully the strain and 
work to which they are subjected. During the war a pilot 
was compelled to be continually on the alert looking up and 
down, to right and left and before and behind him. The 
muscular movement required by this constant turning and 
twisting was so great as to cause in some, after a few months, 
an enlargement of the neck. It follows that if the neck muscles 
are so exercised, the six muscles that move the eye-ball must 
likewise work harder than usual. The ability of these six eye 
muscles to work in unison and to withstand strain is most im- 
portant for the aviator. 

However good an aviator may be in managing his aeroplane, 
he has not wholly acquired the art unless he can bring his ship 
back to the ground. It is far easier to take off than to land. 
At an aviation school many pupils are classified as bad landers. 
Some cannot get the knack of landing a machine; they flatten 
out too soon or too late or put the nose of the machine into 
the ground. Such pilots often manage to get down without 
injuring themselves but not without harm to the aeroplane, 
often breaking the undercarriage. Others are able to get down 
without breaking anything, but they make a bumpy landing. 

The aviator who makes good landings has a high degree of 
accuracy in judging distance while one who lacks this skill 
has a relatively low degree of accuracy in this respect. The 
ability to judge distance varies with the degree to which the 
person has developed his sense of perspective. In most of us 
this sense is only moderately developed. It depends on the 
movement of the two eyes and our judgment of the amount of 
movement made by each. One writer states that in landing 
he could judge distances fairly accurately except in the last 
Part of the glide. In the rapid approach towards the earth, 


he says, “the muscles of convergence did not seem to act 


rapidly enough when he approached nearer than 25 feet to the 
ground.” A slight weakness in the muscles that move the 
There is al- 
ways danger of the laming of a weak eye muscle and the con- 
sequent loss of accuracy in estimating distance in descent. 
Color vison is also important in that the aviator is likely to 
have to select quickly a place for a forced landing. “A light 
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field indicates stubble; a dark green field grass or wet and 
marshy: ground; dark green stripes running across the field, 
water or ditches; yellow, sand; and rough brown spots, bumps. 

Thus far we have been dealing with the art of flying. It is 
now clearly recognized that in addition to the adjustments of 
orientation, the flyer must make other physiological adjust- 
ments of unusual rapidity to physical changes in the environ- 
ment. As he rises from the ground level to which he is 
adapted he enters the rarefied air of high altitudes in which 
the oxygen supply is diminished and from which he must 
somehow secure a sufficient quantity to supply his bodily needs, 
if he is to remain mentally and physically efficient. Further- 
more, he rises from a region of comparative warmth and as- 
cends into one of such extreme cold that the fire of life must 
burn more vigorously in order to maintain the normal tempera- 
ture of the body. And lastly he rises from a state of com- 
parative asmospheric calm to fly through space at a speed that 
causes a rush of air that reacts upon him like a gale of wind. 
Each of these changes of the environment necessitates pro- 
tection or adjustment if efficiency is to be maintained. 

The development of aviation has made a knowledge of the 
effects of altitude of practical importance. As an aviator as- 
cends, he passes from the normal barometric pressure of the 
ground level to a pressure which diminishes according to the 
height attained. Thus at about 10,300 feet the atmospheric 
pressure is equal to two-thirds that of the sea-level; while at 
18,000 feet it is approximately one-half, and at 28,000 feet 
only about one-third of the pressure at sea-level. The di- 
minished atmospheric pressure has in itself no effect on the 
body of man. The chief effects of altitude on the mechanism 
of the body are due almost entirely to a diminution of the 
vital constituent, oxygen, which decreases in amount propor- 
tionately with the fall in barometric pressure. 

The American aviator has not had as much experience with 
flying at high altitudes as the seasoned aviators of our Allies 
in the great war. Most of the training in this country has 
been at altitudes under 5,000 feet with, as a rule, only one alti- 
tude flight during the period of instruction; and in that imme- 
diately the maximum altitude was attained, the ship was again 
nosed downward. Among one hundred and fifty American 
pilots who were questioned on returning from service at the 
front in France, the vast majority had made only one high alti- 
tude flight. By these the maximum attained was 22,444 feet, 
while an average maximum of 19,465 feet was recorded. 

One hundred of the pilots referred to were questioned re- 
garding discomforts noticed at high altitudes. Many of these 
had not been conscious of any effects. The necessity of at- 
tending to technical and other duties of a flight may suffice to 
divert the aviators’ notice from physical symptoms unless they 
become very unpleasant; and, further, it is well known that 
one of the most striking effects of want of oxygen is a dulling 
of the intellect and an unwarranted feeling of well-being and 
security. About sixty-four per cent of our group reported 
shortness of breath, headache, physical exhaustion, or mental 
depression. They observed that the effects were transient, 
lasting at most for a few hours and disappearing in all cases 
after a period of rest or sleep. 

The effects of altitude as experienced by a flyer are, as a 
rule, quite unlike those experienced by the mountaineer. The 
ascent of a mountain whether made on foot or burro, in rail- 
way car or automobile, is slow in comparison with the ascent 
by aeroplane. The mountaineer, provided he goes high enough, 
will after a delay of several hours feel ill with “mountain 
sickness,” but the aviator does not remain at a high altitude 
long enough to develop such symptoms as are ordinarily as- 
sociated with illness. The effects of altitude as experienced 
by the aviator are chiefly due to a lack of an adequate supply 
of oxygen in the brain. 

Observations on a large number of men show that all do 
not withstand the lack of oxygen equally well. Hence an ele- 
vation of 10,000 feet might provoke symptoms, or changes, 
that may be noticeable in a few men; others may escape them 
up co 16,000 or 17,000 feet; while only a few, possessed of un- 
usual resisting power, can remain wholly efficient at altitudes 
of 19.000 to 20,000 feet. Apparently no two men are affected 
in exactly the same manner. 

Shortness of breath is most frequently observed. Very few 
aviators breathe through the nose when above 12,000 feet. 
The breathlessness is increased by muscular exertion; merely 
turning the body to look around the horizon may aggravate it 
enormously at an altitude of 15,000 feet and more. Cold also 
brings it on in a more noticeable degree. , 

Muscular weakness has often been reported by men who 
have manipulated the camera of the gun at altitudes above 
15,000 feet. The effort of standing has not only made them 
breathless but also weak; while at extremely high altitudes 
muscular paralysis may be experienced. In a balloon flight 
made in 1862 by two meteorologists, Glaisher and his assis- 
tant Coxwell, muscular paralysis was experienced by both. 
Glaisher first noticed at an altitude of about 26,000 feet, that 

(Continued on page 86) 
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(Continued from page 83) } 
he could not read his instruments properly. Shortly after this 
his legs were paralyzed, and then his arms, though he could still 
move his head. Then his sight failed entirely and afterwards 
his hearing, and he became unconscious. His companion mean- 
while found that his arms were paralyzed, but that he was still 
able to seize and pull the rope of the valve with his teeth. 
Enough gas was thus permitted to escape to cause the balloon 
‘to descend, when both quickly recovered. ; 

An altitude effect that is often not recognized as due to 
the action of rarefied air is sleepiness. The flyer gradually 
becomes dull and sleepy, has no distress and so insensibly be- 
comes so inefficient that he does not realize his condition. 


Another influence of altitude that is unfortunate, espe- 


cially in time of danger, is the impairment of the intellect and 
judgment. It is because of this that the airman often has an 
unwarranted sense of security and well-being. He is liable 
to be possessed by a fixed idea, such as that he must go still 
higher or stay where he is indefinitely. Birley reports an in- 
teresting case of a pilot who met an enemy patrol at 18,000 
feet. “He did not realize his danger, but waved his hand to 
them in spite of the protests of his observer.’ At this stage 
there may appear various forms of uncontrolled emotion such 
as giggling, laughter, or singing. A statement made by Schroe- 
der after one of his altitude flights illustrates the influence on 
the intellect: “But lack of oxygen was affecting me, I was 
beginning to get cross, and I could not understand why I was 
only at 29,000 feet after climbing for so long a time. I re- 
member that the horizon seemed to be very much out of place, 
but I felt that I was flying correctly and that I was right and 
the horizon was wrong. About this time the motor quit. I was 
out of gasoline, so I descended in a large spiral. When I had 
descended to about 20,000 feet I began to feel much better and 
realized that the lack of oxygen had affected me.” 

Impairment of vision and hearing also comes on gradually 
and insensibly. Schroeder in his altitude flight to 28,900 feet 
recorded an experience of this as follows: ‘‘When I reached 
25,000 feet, I noticed the sun growing very dim, I could hardly 
hear my motor run and I felt hungry.” He then took oxygen, 
and says: “As soon as I started to inhale the oxygen the sun 
grew bright again, my motor began to exhaust so loud that it 
seemed something must be wrong with it. I was no longer 
hungry, and the day seemed to be a most beautiful one.” 

In addition to these experiences fainting is not uncommon at 
a high altitude. It was found during the war that among the 
men flying at the front an aviator who had flown in comfort 
and efficiently at 18,000 feet several hours a day for some 
weeks, might suddenly find his “ceiling” less high. This was 
usually associated with “staleness.” Like the athlete the 
aviator may “go stale,” and in this case he becomes more sensi- 
tive to want of oxygen and particularly liable to fainting in 
the air. Cases have been reported of men who, when in this 
condition, daily found themselves affected by lower and lower 
altitudes; their ceiling was gradually coming down. To con- 
tinue flying at high altitudes was to court death. Few men 
who faint in the air live to tell their story, but some have done 
so, and recovered sufficiently during the descent to regain con- 
trol of the aeroplane. Several cases are known of men who on 
fainting crashed but escaped injury. 

The human body is delicately sensitive to the changes in 
the oxygen content of the atmospheric air. While it may lose 
efficiency as the altitude increases, it yet has power to adjust 
itself to some extent to the decrease in the oxygen supply. 
The ability to endure altitudes without loss in efficiency is de- 
pendent upon the ease and the quickness with which the adap- 
tive adjusements are made. There are marked individual dif- 
ferences in this respect. Some men adjust so readily and well 
that they are not disturbed by elevations which will render the 
average person uncomfortable or inefficient. A few men fail 
entirely to respond, and become inefficient at relatively low 
altitudes; thus during the war an occasional aviator experi- 
enced a headache and blurring of the vision at a height of 
6,000 feet. On the other hand, a considerable percentage of 
the war flyers carried on their work well at 20,000 feet. 

While physiologists had studied the effects of altitude on 
men living on mountains, yet at the beginning of the war we 
did not know much about the altitude effects of flying. The 
need of this knowledge was recognized by the leaders of our 
Army Medical Corps, with the result that in November, 1917, 
a group of scientists began investigations of the physiological 
and psychological effects of altitude on aviators. During the 
early days of the war, plans were set in motion by Dr. Yandell 
Henderson, of Yale University, to design and construct ap- 
paratus which would stimulate high altitude conditions. This 
has been accomplished in two ways, by means of a low pressure 
steel chamber and a rebreathing apparatus. 

By means. of such apparatus much of the exact knowledge 
of the physiology of aviation at high altitudes has been ob- 
tained. It has been shown that adaptive changes do occur in 
the body of the aviator as he ascends, but that the changes 
are limited in extent; and that as the limits of the powers of 


adjustment are approached or exceeded the man becomes men- 
tally and physically inefficient. Such adaptive changes is 
occur are clearly for the purpose of providing an adequate 
supply of oxygen to the nervous system, heart, muscles, and 
other parts. The aviator, as a rule, is not conscious of these 
changes which take place in the breathing, circulation, and 
composition of the blood. i 

The adaptive breathing response begins in some aviators as 
low as 4,000 feet and in the majority at approximately 8,000 
feet. The quantity or air inhaled becomes larger each minute, 
and the depth of-each breath becomes greater with ascent. 
The man who gradually increases the quantity of air inhaled 
as the ascent is being made, will endure to a higher altitude 
than he who fails to make the breathing adaptation. 


The second adaptive reaction to altitude occurs in the cir- _ 


culatory system and causes a more rapid flow of blood. This 
is accomplished chiefly by an acceleration in the rate of heart 
beat, and a slight change in the diameter or size of the blood 
vessels. Consequently the heart pumps more blood each 
minute, thus carrying more oxygen to the organs of the body. 


There is a third adaptive change which is not so certain to 
occur and is a slower process. The oxygen that enters the 
blood combines chemically with the red coloring matter, the 
haemoglobin, in the red corpuscles. If an aviator remains for 
hours at an altitude of fifteen thousand feet, his blood may 
show an increase in the number of red corpuscles and the 
amount of haemoglobin. This, of course, permits a unit volume 
of blood to carry more oxygen than it normally carries. 


It is quite evident, therefore, that the adaptive changes are 
such as should adequately meet the body need of oxygen from 
a decreased oxygen supply. The breathing gradually and un- 
consciously becomes deeper, thus increasing the amount of air 
that enters the lungs each minute. The heart beats more 
rapidly, and drives more blood with its load of oxygen to the 
organs of the body each minute. And lastly, the blood be- 
comes more concentrated so that a given unit is capable of 
carrying more than the usual amount of oxygen. The more 
perfect these three reactions, the better the man will with- 
stand the altitude. But the capacity of each of these mechan- 
isms is limited. 

For each aviator there is an altitude beyond which he can- 
not go without compelling his nervous system and muscles to 
work at great disadvantage because of an insufficient supply of 
oxygen. When this elevation is reached, impairment of vision, 
hearing, intellect and judgment and difficulty in concentrat- 
ing the attention will be experienced. If an aviator is flying 
at this height with a squadron in a formation, he will begin 
to lag behind and by so much reduce the general level of effi- 
ciency of his group. Twenty-three thousand feet is about the 
limit of consciousness for the man adapted to life at sea-level. 

Flying at altitudes higher than those to which the body 
easily adapts itself entails a serious strain, probably on the 
central nervous system. Frequent flights to extremely high 
altitudes eventually bring on flying staleness. 

In the air service of our army the flying personnel is from 
time to time examined with the rebreathing machine method 
to determine how well each individual reacts to the influence 
of altitude. The results show that from fifteen to twenty per 
cent of all men are unfit to fly to 15,000 feet, and that it would 


_ be safer if they confined themselves to altitudes of less than 


10,000 feet. About forty per cent of the American aviators 
have compensated very well to low oxygen and are apparently 
able to fly at 20,000 feet without mental and physical deteriora- 
tion. 


It is possible to offset the effects of altitude by supplying 
the flyer with pure oxygen that is carried in steel tanks under 
great compression or as a liquid. The freedom with which 
oxygen enters the blood from the lungs and passes from the 
blood to the tissues is determined by the density or pressure 
of oxygen in the air and in the blood. The greater the amount 
or the higher the pressure of oxygen, the more adequately 
will the tissue needs be supplied. If, therefore, the aviator 
breathes pure oxygen, even though its pressure be that of the 
atmosphere at a particular altitude, this will permit the blood 
to take up more of the oxygen. An experiment in the low 
pressure chamber with a man taken to 20,000 feet illustrates 
the beneficial action of oxygen. At this height he was breath- 
ing deeply, inhaling about a quart and a half of air with each 
breath; his heart was beating 112 times a minute, and the 
blood pressure was equal to 140 millimeters of mercury. One 
minute after he began breathing pure oxygen each breath con- 
tained less than a pint of air; the heart beat 80 times a minute 
and the blood pressure was back to normal, 122 millimeters. 


In one experiment two men went into the steel low pres- 
sure chamber while the air was pumped out until the barome- 
ter indicated an altitude of almost 35,000 feet. They were 
supplied with oxygen from an oxygen tank through tubes and 
mouthpieces during the entire experiment. The breathing, the 
heart, and the circulation were unaffected; and the men ex- 
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22nd Squadron to Have a Busy Summer 


Plans have been received for the Com- 
manding General of the Fourth Corps Area 
in regard to the proposed work of the 22d 


Squadron during the summer. The squad-. 


ron will take charge of the instruction of 
the R. O. T. C., Air Service, which camp 
will be located at the Montgomery Air 
Intermediate Depot, Montgomery, Ala. 
The squadron will also work with the 
Citizen’s Military Training Camp, which 
will be located either at Camp Benning or 
at Camp McClellan, Anniston, Ala. It 
will also take care of all the aerial obser- 
vation for the National Guard Camp at 
Camp McClellan. It is planned for the 
National Guard Field Artillery to be sta- 
tioned at Camp McClellan, which will give 
the observers and pilots of this squadron 
an opportunity to work with that unit in 
the adjustment of their guns. The Engi- 
neers have made request for the squadron 
to photograph areas on the Gulf of Mexico. 


137th Observation Squadron, I. N. G., 


to Receive Regular Army Instruction 


The 137th Observation Squadron, Air 
Service, Indiana National Guard, stationed 
at Kokomo, will receive Regular Army in- 
struction, under Captain Wiliam F. Don- 
nelly, who has been designated by the War 
Department as permanent instructor. Cap- 
tain Donnelly is an experienced flyer, and 
will do much toward whipping the outfit 
into condition. 

The Medical Detachment, to which this 
unit is entitled, has been formed during 
the past week. Dr. H. M. Rhorer has 
been appointed Flight Surgeon with the 
rank of Ist Lt. 

Equipment is still coming in daily, and 
the entire Squadron of 137 men is now 
completely outfitted. The trucks and 
motorcycles have been allotted, and will be 
driven to Kokomo as soon as road _ con- 
ditions will permit. Bad weather has de- 
layed the construction of the two new 
hangars, so that the nine ships which have 
already been issued will not be set up 
immediately, but by early summer the or- 
ganization will be in good shape for in- 
tensive training. 


Progress of Air Service Observation 
School at Fort Sill, Okla. 


The third class for the Air Service Ob- 
servation School at Post Field, Fort Sill, 
Okla., reported shortly before the 15th of 
January. The class is made up of 15 Air 
Service officers, one officer from the Chi- 
nese Navy, and one cadet. All of these 
came from Carlstrom Field, where their 
primary training had been completed. 

Work began on Monday, January 16th. 
The mornings for the first week were de- 
voted exclusively to transition flying in 
DeHavilands. The afternoons were spent 
in the Motor Overhaul Shops, where the 
student officers personally tore down and 
reconstructed three Liberty engines, later 
testing them on the blocks, and “shooting 
trouble.” These engines are to be installed 
in certain designated ships, and each stu- 
dent will fly one of the ships equipped with 


his own handiwork. Needless to say, great 
efforts were put forth on these engines by 
all concerned. : 

The course is now in its sixth week. 
The first four weeks were devoted strictly 
to flying and Liberty engines. Good prog- 
ress has been made by all. The examina- 
tion on engines was very practical. The 
ignition, cooling, lubrication, and gasoline 
feed systems were all very thoroughly 
covered, and a thoroughly practical knowl- 
edge of the subject was absolutely neces- 
sary to obtain a passing grade. The fact 
that all obtained a grade of better than 
90% indicates the spirit of the class. 


The fifth and sixth weeks have been de- 
voted to flying and rigging, an equal 
amount of time to each. As in the case 
of Liberty engines, the work in rigging is 
practical, consisting of actual work on a 
ship—fitting and equipping it completely 
from the time it leaves the crate until it 
is placed in commision, This ship will also 
be flown by the class. 


Beginning the seventh week and lasting 
until the end of the fifteenth week, theory 
will be combined with practice. The flying 
period of three hours each day will be 
taken up by flying the missions described 
and explained in the class room. 


From the fifteenth week until the twenty- 
third and last week of the course, flying 
exclusively will obtain. During this period, 
formation flying and cross-country work 
will predominate. As in the last course, 
it is contemplated that each student will 
make a cross-country trip requiring at least 
two hops each way, the student to take a 
mechanic and to rely solely upon his own 
resources as far as navigation and flying 
are concerned. 


Carlstrom Field Has Aviation Meet 


The Field Meet at Carlstrom Field, 
Arcadia, Fla. Friday, February 24th, 
started off with a bang, and there was not 
an idle moment during the entire after- 
noon. The show was opened with a De- 
Haviland formation over the field at low 
altitude. Mr. Art Smith, the famous civil- 
ian aviator, who is an instructor at the field, 
dazzled the crowd with a fine exhibition of 
stunt flying. He flew a Nieuport scout with 
smoke bombs attached to the upper wings, 
and made a very pretty effect. The speed 
race for all models was thrilling, and was 
won by Lieut. Hez, McClellan in a De- 
Haviland. There were ten other events, 
and the two thousand:spectators went away 
well satisfied, loud in their praise of the 
Air Service and more determined to keep 
Carlstrom which, from present indications, 
is destined to be abandoned and the school 
transferred to Kelly Field. 

An event which marred the otherwise 
successful completion of the Meet was the 
death of Staff Sergeant Robert C. Wash- 
borne, who jumped with a parachute from 
an altitude of 3,000 feet and fell to his 
death because his parachute failed to open. 
The cause of the failure has not been de- 
termined, but a board has been convened 
to determine the cause of the acident, The 
chutes were of the Floyd Smith type, were 
new, and had been received from McCook 


87 


> 


WYN 


Field for this particular event. Sergeant 
Washborne was an experienced man with 
parachutes and had made several success- 
ful jumps. He was a graduate of the Air 
Service Mechanics School, Kelly Field, 
Texas, and had successfully completed a 
course in parachute repairing and main- 
tenance. An impressive funeral was held 
on the field on Saturday afternoon, Chap- 
lain Maurice Reynolds officiating. 


An Airman’s Memorial at Princeton 
University 


There is to be erected at Princeton 
University an artificial skating rink as a 
memorial to the late Lieut. Hobart A. H. 
Baker, the famous Princeton football and 
hockey player, who during the war was a 
member of the Lafayette Escadrille and 
later Commanding Officer of the 14lst 
Aero Squadron, and who was officially 
credited with bringing down three enemy 
planes, was decorated with the Croix de 
Guerre for “exceptional valor under fire,” 
and met his death accidentally in a flight at 
Toul on December 26, 1918. The Baker 
Memorial is to be a Gothic building which 
will be a credit to Princeton architecture, 
and the erection of same has been made 
possible through the donation of $100,000 
by an anonymous contributor. The esti- 
mated cost of the structure is $250,000 and 
with the $100,000 already assured, dona- 
tions for the additional $150,000 are being 
obtained. 


Florida Beacons Established 


On January 17, 1922, the following bea- 
cons, each an unpainted rectangular slatted 
daymark above a yellow platform on a 
pile 8 feet high, were established at Pensa- 
cola Naval Air Station, East Bay: 

Beacon A, surrounded by three brace 
piles, located 1,250 yards 98° from East 
Bay Channel Range Front Light. 

Beacon B, surrounded by three brace 
Biles: located 3 miles 6° 30’ from Beacon 


Beacon C, located 3 miles 125° 20’ from 
Beacon B. 

Approximate position of East Bay 
Channel Range Front Light, latitude 30° 
31’ 45” N., longitude 87° O01’ 45” W. 


Test Flight of MB-VII at Mitchel Field 


For several days there has been much 
anticipation as to what the new MB-VII 
aeroplane, which was being set up at 
Mitchell Field, would show on its initial 
flight. This ship, the first of its type to 
be set up, is a monoplane, powered with a 
300 h. p. Hispano-Suiza motor. On Thurs- 
day afternoon, February 23d, this small 
plane was given a short initial flight. No 
information was given out officially as to 
the performance of the plane, but those 
who saw it in flight are of the opinion that 
this plane will develop unusual speed. It 
was also noted that the monoplane had a 
very high landing speed. Many of the 
pilots of the field are hoping for an oppor- 
tunity to fly this speedy little bus. 


FOREIGN NEWS 


Air Craft Introduce a New Era 

An address of great significance to ‘foresters and of great interest 
to the public was given by Ellwood Wilson, Chief Forester to the 
Laurentide Company, Grand Mere, Quebec, at Toronto, recently. 
Hydroplanes employed in his work scout for fires, inspect logging op- 
erations, make maps and estimates of timber areas. r. Wilson said: 
“The two great needs of Canada to-day in the management of her all 
important forest resource is its protection from fire and an estimate of 
its extent and amount. This would have taken years of work, but 
with aircraft it can be completed in a very short time; witness the 
work done by the Air Board for the Ontario Government at English 
River this past season. 

_“In_ this country of poor communications and enormous distances, 
aircraft offer almost the only means for quickly and accurately re- 
porting fires and getting assistance to extinguish them. A scheme for 
doing this has been carefully worked out, and will be given a thorough 
try-out in the. spring. 

“Those who have experience with aircraft feel that a new era has 
dawned in the proper management of our forests based on the knowl- 
edge gained from the air.” 


¥ British Air Policy : 

A question much discussed lately—to what extent developments in 
aviation may make naval warefare obsolete—was raised in the House 
of Commons March 16 in a debate on the naval estimates. Austin 
Chamberlain, Lord Privy Seal, outlined the present policy of the 
government on the question. ; 

Mr. Chamberlain said he could imagine circumstances might soon 
lead the world to believe that limitation of battleships or armament 
would be of little use unless similar limitation was placed on aircraft. 
Therefore, he could only declare the government’s policy as things 
stood at present. 

Believing, as the government did, that the air force had immense 
potentialities, quite distinct from its duties as an adjunct to the naval 
and military services, and convinced that in the future the greatest 
danger to Great Britain might well be from an action by air forces, 
the government considered it would be a retrograde step to abolish the 
an Ministry and re-absorb the air force into the Admiralty and the War 

ce, 

Mr. Chamberlain announced that the standing committee of the Com- 
mittee on Imperial Defense, after long and careful inquiry, had arrived 
at the following conclusions: 

_ First—That the air force shall be autonomous in matters of administra- 

tion and education, Second—In case of defense against air raids the 
army and navy must play a secondary role. Third—In case of military 
or naval operations the air force must be in strict subordination to the 
general or admiral in supreme command, Fourth—TIn other cases, such 
as the protection of commerce and an attack on enemy harbors and 
inland towns, the relations between the air forces and the other services 
shall be regarded as a matter of co-operation. 

Mr. Chamberlain added that the government had decided to appoint 
a committee to advise further how to secure the utmost efficiency in 
the air service. 


Aeroplanes and the Fur Industry 

The isolation of the Labrador Coast was broken on March 12th, when 
Major Cotton, Ex-R. A. F., landed in his aeroplane at St. John’s Nfid., 
completing a round trip 800 miles up the Labrador Coast. Up to this 
time, communication between Labrador and St. John’s has been im- 
possible from the time the ice sets in—late in October, until about July 
Ist. Major Cotton made the trip in spite of a blizzard, low temperature 
and soft, deep snow, bringing with him mail and a package of furs 
for Charles S. Porter, Inc., N. Y., who maintains a fur trading post 
at Cartwright. It is the hope of Major Cotton to interest the authori- 
ties to establish regular service flights to carry mail and bring out the 
fur catch which is the most valuable product of the Labrador Coast, in 
time for the April Fur Sales. Under ordinary conditions these fur 
collections no not reach the market until August. 


British Civil Aviation Advisory Board 

The Civil Aviation Advisory Board, the creation of which was 
announced by the Under-Secretary of State for Air at the recent Air 
Conference has now been set up with the following terms of refer- 
ence:—‘‘To advise generally on the development of Civil Aviation and 
to report upon any specific point which may from time to time be 
referred to the Board by the Secretary of State for Air. 

The constitution of the Board is as follows:—The Under-Secretary 
of State for Air (Chairman: The Rt. Hon. Lord Gorell, C. B. E., M. C.); 
The Controller-General of Civil Aviation, Air Ministry (Major-General 
Sir Frederick H. Sykes, G. B. E., K. C. B., C. . G.); The Director 
General of Supply and Research, Air Ministry (Air Vice Marshal Sir W. 
Gann Salmond, Ki iC. M. G:C D asoreO) 

Representatives of General Post Office: (Brigadier-General F, H. 
Williamson, C. B. E.); Air League of the British Empire (Major-General 
Sir W. Sefton Brancker, K; C. B., A. F. C.); Association of British 
Chambers of Commerce (Mr. Edward Manville, M. P.); Federation of 
British Industries (Mr. H. James Yates); Lloyds (Lieut-Colonel Sir 
Frederick Hall, K. B. F., D. S. O., M. P.); Royal Aero Club (Brigadier- 
General Sir Capel Holden, K. C. B., F. R. S.); Royal Aeronautical 
Society (Lieut-Colonel Mervyn O’Gorman, C. B.); Society of British 
Aircraft Constructors, Limited (Sir Henry White Smith, C. B. E.); 
Mr. F. G. L. Bertram, C. B. E. (Secretary Air Ministry). 

Arrangements have also been made for consultation, when required, 
with representatives of the Dominions, 

The Secretary of State has decided to refer to the Advisory Board, 
as the first subject upon which he desires its recommendations, the 
question of the cost and practicability of an Imperial Air Mail Service. 


German Air Companies Expect a Big Season 

German air travel and transport companies are busy making final 
arrangements for opening their 1922 passenger, postal and freight 
services. There are seven such companies, which in the seven flying 
months of 1921 carried 6,820 persons and 30,710 kilograms of luggage 
and postal parcels. The total distance covered by the companies’ aero- 
_planes was 1,650,000 kilometers. Most of their services will be re- 
sumed on April 1. On May 1 connections with international lines will 
be taken up. and a few other routes will be opened on July 1. 

The chief line of all is to be the Copenhagen-Hamburg-Berlin-Dres- 
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den-Prague route, right through Central Europe, and it is planned to 
continue that line on and after July 1 via Vienna, Belgrade and Bucha- 
rest to Constantinople. The Copénhagen-Prague section of it will be 
operated in co-operation with Danish and Czech companies. From 
Konigsberg a route to Memel will be opened and continued to Riga 
and Reval. Konigsberg and Riga are to be linked up with Kovno, and 
from there a service to Moscow will be opened on May 1. The Soviet 
Government has already given its sanction, and Lithuania and Latvia, 
which are also interested, have approved the scheme. 

The Russian Government has granted a monopoly to a German com- 
pany for operating air services between the most important Russian 
cities. In the near future regular service between Petrograd and Mos- 
cow for post and passengers will be begun, and that will be followed 
by one between Moscow and Kiev. A Petrograd-Berlin air service is 
also under consideration. : ; ‘ 

Works for the manufacture of aeroplanes are nearing completion in 
Moscow and Petrograd, and all those run by the Russo-German com- 
panies will continue their policy of opening special services to centers 
where there are special attractions; for example, to Oberammergau, 
with its Passion Play, and to the various cities which are holding 
industrial fairs, They expect to break their 1921 record handsomely. 

The fares on all the German routes will be approximately those for 
first-class railway travel. For aerial journeys to neighboring countries 
the charges will of course depend on the rate of exchange. 


Definitions and Nomenclature of Aircraft 

The following definitions will be used officially from March ist by the 
British Air Ministry :— 

(1) Aeroplane.—Any aircraft heavier than air, 
driven mechanically, j y a}, 

(2) Aeroplane is a generic term and _ includes:—(i) Amphibians; 
Gi) Seaplanes; (iii) Landplanes; denoting respectively aeroplanes de- 
Peer igs de on or take off from: (t) Land or water; (ii) Water; 
(iti and. 


with fixed wings, 


(3) Seaplanes include Float Planes and Flying Boats, denoting re- . 


spectively seaplanes fitted with floats or hull, | l ; 
(4) Landplanes designed so as to facilitate their landing on a ship’s 
deck will ordinarily be known as Ship Planes. 


Aeronautics in Australia 

A correspondent of the London Times states that arrangements are 
being made by the Australian Government to establish this year two 
aerial defense bases, in Victoria and New South Wales. Developments 
in this direction have recently been facilitated by the acquisition by the 
Commonwealth Government of 128 aeroplanes of various types as a 
gift from the British Government. z 

It is the declared policy of the Australian Government to establish 
aerial defence bases in all the States of the Commonwealth as finances 
permit, and with this object in view the Victorian base is to be _con- 
structed so as to form a headquarters for all the State units, Here 
there will be a large depot for equipment and stores, and a training 
school for pilots, observers and aerial gunners. : 

Plans are also being made to establish a seaplane unit at Sydney to 
work in co-operation with the Navy. Nearly all the equipment needed 
for this unit has been given by the British Government. 


Activities in Finland 

The American Consul at Helsingfors, Mr. L. A. Davis, states that 
during 1921 there were two commercial aviation companies operatin 
in Finland, the Flyg A/B and the Flygtrafik A/B, a merger of whic 
is now under consideration. The former operated two French Caudron 
hydroplanes, one of which could carry two passengers and the other 
only one. These planes proving unsatisfactory for the purpose because 
of their construction were sold to the Finnish military authorities, and 
the company intends to procure new planes for next season. © Fli hts 
aggregating 63 hours were made between April and September, when 
flying was stopped by unfavorable weather conditions; a total of 260 
passengers was carried without accident. The Flygtrafik had no planes 
of its own, but rented a German Junker from a Swedish company, and 
carried about 200 passengers. ean 

Owing to depreciation of Finnish currency and the consequent high 
cost of aeroplanes procured from abroad, an aeroplane factory for the 
military authorities was built last year in the dry dock division of 
Sveaborg, just outside of Helsingfors; some repair_shops were already 
located there. It is intended hereafter to build in Finland some of the 
seaplanes needed for military purposes; but motors for these must be 
imported for the present, although a factory for the construction of 
motors is also under consideration. There is also a complete repair 
shop for aeroplanes at the military station on Sandhamm Island, where 
all military machines are brought for important repairs, new machines 
inspected and trial flights made. : 4 

n the spring of 1921 the Aero Club of Finland applied for member- 
ship in the Federation Aeronautique Internationale, and the applica- 
tion was granted at the annual meeting of the Federation in Madrid 
October 26, 1921. Finland was represented at this meeting by the chief 
of Sweden’s flying corps. 


Military Aeronautics in Venezuela 

Vice Consul S. J. Fletcher, at La Guaira, states that with the excep- 
tion of a few exhibition flights made at Caracas, the capital, there have 
been no attempts to introduce civil or commercial aviation in Venezuela. 
For military aviation, a branch of the Venezuelan Army has been or- 
ganized, known as the Infantry Aviation Company, made up of two 
officers and 62 men, with headquarters at Maracay, State of Aragua. 
During 1921 instruction in military aviation was given by 3 officers in 
the French Military Mission to 12 students, of whom 11 succeeded in 
flying alone, and 5 qualified as pilots. 

The equipment consists of six Caudron and two Farman aeroplanes 
and two Caudron and two Farman hydroplanes. A considerable amount 
of machinery and equipment has been bought from the French Govern- 
ment, but the equipment on hand is considered insufficient, and instruc- 
tion in flying has ceased, awaiting the purchase of further equipment 
which the instructors have recommended to be secured from France. 
Plans for improved landing fields and the establishment of several fly- 
ing routes have been held up from lack of funds, and it is expected 
that the waning interest in aviation will prevent the passage of a suf- 
ficient appropriation to execute these proposals in the near future. 
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A Study of the Vulture and Golden Eagle 
By H. J. Nordman 
Member of Long Island Flight Association 


HESE great soaring birds, the Vulture and Eagle, will 

eventually lead man to the solution of soaring flight. Their 

mode of flight solves the problem of remaining in the 
air with the least expenditure of force. 

The life needs of the creature, here as everywhere, deter- 
mine its kind of talent. The vulture, to make a living, must 
rise to a great height to gain a large field of observation, and 
must long remain there without fatigue. 

Let us now consider the construction of the vulture. His 
weight is very great, his wings immense, both in length and 
breadth; his large proportional suface sustains him, and _ his 
great mass stores up momentum. So we see him after a few 
wing-beats at once begin to soar, climbing up in the air and 
floating there with no expenditure of force, save for the start 
and for guidance. Certain species of vultures, particularly the 
larger, upon a windy day, can actually leave their perch in the 
morning, travel many miles, spend the whole day in the air, and 
get back to their perch at night without a single beat of their 
wings. 

In this family velocity is useful only to the smaller species, 
which are after a fashion the purveyors of the larger; there- 
fore the Egyptian Vultures, the Turkey-Buzzards, the Urubus, 
having to execute more varied movements, expend much more 
force. 

This is the way a Vulture spends his day upon one or the 
other continent: 

The larger species, if they have neither eggs nor young 
ones, have spent the night perched among rugged or inacces- 
sible rocks, where they gather for shelter from the wind. 
The Turkey-Buzzards and the Egyptian Vultures have been 
roosting in the lower rocks; they are less fierce and much 
more intelligent. The sun comes out and dries the dew col- 
lected on their feathers. The Vultures stretch their wings, 
limber up the joints and trim the growing quills with all the 
care that the maintenance of an essential organ needs. About 
seven o’clock there are many flappings of the great wings. 
but without quitting the perch; then they sink their heads 
between their shoulders and resume their sinister, forbidding 
look. Between 8 and 9 o’clock the breeze begins to rise. 
Once in a while the Vulture glances into the valley through 
those magnificent eyes, unique for their power, then with 
four or five great beats of wing he launches into space. He 
descends some fifty yards on rigid wings, and is then in full 
sailing flight. The smaller species, who are earlier risers, are 
already at work and searching for food. 

The large Vultures sail at heights which vary with the 
species. The Tawny Vultures of South America generally 
keep at elevations of 500 or 600 yards in the air. They are 
scarcely visible from the ground. The Arrian Vultures and 
the Condors usually float much higher; they become quite 
invisible. 

The Arrian Vultures survey the movements of the Tawny 
Vultures, who in turn have an eye upon the Egyptian Vul- 
tures, which latter again watch the doings of the Kites, and 
especially of the Crows. 

In America the Urubus is watched by the Turkey-Buzzard, 
the latter by the Papa, and this last by the Condor. 


IN 


Egyptian Vulture. Weight, 4 pounds. 


about 5 ft. 4 inches. 


Loading, wings only, 1 pound per square foot. 
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As all these great birds of prey thus establish a complete 
network of observation over the earth, from the mere fact 
of mutual surveillance, just as soon as a meal is found all the 
neighbors close by start in that direction, at once followed by 
the others, and thus they assemble very rapidly. 

The attitudes of these birds in the air are particularly worthy 
of attention. Their aspect when sailing upon a wind of about 
11 miles an hour, which velocity is best adapted to exhibit 
their faculties, becomes a most interesting study of soaring 
flight without the flap of a wing. 

It is clear that to rise upon so feeble a current of air they 
must spread all their surface. At this speed of 11 miles per 
hour the Egyptian Vulture holds his wings to an even straight 
line and slightly brings the tips of his pinions forward; the 
‘Tawny Vulture advances them so much that the angle pro- 
duced in front is 165°; the Oricou or Nubian Vulture goes 
much further, to make a satisfactory sketch of his attitude in 
flight would require an angle of 140°. 

The Great Tawny Vulture 

In the Great Tawny Vulture we have a bird with a wing- 
spread of 8 feet or more and a weight of 16 pounds. This 
admirable living soaring plane has but three or four varieties 
which surpass him in size. 

The dominant note in this flight, the remarkable feature, 
is the decided tendency to perform all required manoeuvers 
and evolutions by gliding and soaring flight, avoiding all per- 
formances which involve flapping of the wings. The Oricon 
and the Arrian are in the same category ; they even exaggerate 
this tendency. All these large birds only beat the air when 
there is a dead calm, an atmospheric circumstance quite rare 
in Egypt, and as the slightest breeze suffices for their’ support 
it is rarely the tranquility of the air which keeps them at 
rest. 

Rain troubles them much more than a calm; they seem to 
dread having wet wings. Great winds also disorder the econ- 
omy of their mode of flight. They are proportioned to sail 
well upon an average wind, so when the wind freshens they 
begin to encounter difficulties, and when it blows a tempest 
they seek shelter and do not stir out. This results from the 
great breadth of their wings, a breadth which, by the resist- 
ance it offers, completely deranges their facilities for loco- 
motion. 

In order to encounter strong air currents, wings must be nar- 
row; thus observe the Gulls, the Stormy Petrel, the Albatross, 
etc. In a wind where all aboard ship seek shelter, you will see 
them in full activity, chasing ardently and moving with ease— 
they are in their element. There is no beating the air. They 
are then, as it were, set on two rigid supports, much curved 
downwards, skimming the waves with astonishing precision, 
fingering it with their wing tips, rising and descending with 
the billows without ever being overtaken. These same birds 
in a wind of 11 miles per hour (a light breeze) are com- 
pelled to settle down on the water, to dabble around like 
ducks, while in this same wind the great land sailing birds 
sweep with ease those great circles which transport them, 
without fatigue, up to enormous heights, 

The Vulture, then, is the bird which can utilize the feeblest 
current of air in order to obtain complete sustaining power. 

The following performance has been witnessed not once 
but a hundred times: 

At the abattoirs of oriental cities, Vultures are seen in great 


numbers, waiting a propitious moment 
to get at their food, and sustaining 
themselves in the air meanwhile with- 
out a single beat of wing, They mount 
up out of sight, descend within 200 
yards of the earth, advance against the 
wind, glide with the wind, slide to the 
right or left, cruising in a single hour 
over all the surrounding country to 
see if there be a dead animal more easy 
of access, and they perform these man- 
euvers the whole day long, making 
twenty ascensions of 1,000 yards each, 
gliding over a hundred miles and all 
this without one single stroke upon the 
ain, 


Wing span ; 
(To be continued) 


TN ZAMS 
AS AN iC ZW, 
BSG 


wee zz 
ae roe 


To Dead Aviators 
By Epwarp YERXA 


Voyagers, how fares it where you are 

Far from those restless warlit Gallic skies— 
Do not the specter yesterday arise, 

Dawn, white noon, and the pale evening star! 


Conquerors of space like birds awing, 
Amid the tumolt of the heated fray 

You lived in youth an age within a day— 
What could a thousand eons to you bring? 


No more than Honor’s greeting at the gate, 

The pathway to the stars that gleam the night, 
And all you asked was but to do the right 

Like any lad upon the Street called Straight. 


Now flags are furled and the last bugle call 
Is sounded and the muffled drums are still, 
In peace the lamps are lit upon the hill 
But many a lass will miss your firm footfall. 


Pro Patria—the hectic day is done, 
For Lafayette—the muster roll is read, 

For France—you answer with your hero dead, 
(How proud must be a mother in her son!) 


Donors of all that life held to be good— 
How fares Valhalla’s lasting sunlit day, 

In festive fields with jest and laughter gay— 
At home amidst a gallant brotherhood! 


“What's the latest news, Larry?” 

“T’m not reading the news. Ah’s lookin’ for a job.” 
“But dat’s the female column.” 

“Well, ain’t ma wife a female?’—Medley. 


Noble Line 


Her Father—My daughter, sir, sprang from a line of Peers. 
The Lover—Well, I jumped off a dock once myself. 


—Tar Baby. 


No Bawls! 


“Well, of all the nerve,” she said, slapping his face when 
he kissed her. 

“Well, then,’ he pouted, “if that’s the way you feel about 
it, get off my lap!”—Frivol. 


Too Bad 


Bear—Anything on your hip? 
Cat—Sure. 

Bear—What is it? 

Cat—A birthmark.—Banter. 


Query 
How doth the gentle laundress 
Search out the weakest joints 
And always tear the buttons off 
At most strategic points ?—Goblin. 


Just-So Stories 
Gladys—Did you know that Alyce is very fond of Kipling? 
Burnie (who has been out with Alyce)—Oh, is that what 
she calls it?—Widow. 


“Why do you feed your dog axle grease?” 
“Because it helps his waggin’!”—Beanpot. 


She: I’ll never trust any man in the dark. 
He (after a scrap): It's a cinch you have nothing to fear 
in the daytime —Phenix. 


Lovely Girl 


“Listen, Abe, you don’t want to marry that girl, why every- 
body in town kisses her.” 
“Vell, the town ain’t so beeg.”—Phoenix (Chicago). 
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Old Joe’s Flight 
At last I weakly yielded spite of all, 
Old colored Joe had pestered me so long; 
And on the mildest, finest day last fall 
Took up the nigger, happy as a song. 


As off we got I heard him gulp an “Oh!” 
But as I swiftly zoomed he settled back 

As one contented, crooning soft and low: 
“We'll see the pearly gates from dis old hack.” 


When up two thousand feet I leveled out 
And at her topmost speed did let her go, 

I heard Joe say as he peered round about: 
“Why dis old eagle’s stopped I like to know?” 


But as I quickly took a spiral dive 
A thousand feet or more then glided out, 

In trembling voice he cried: “Specks I’m alive. 
I feared ye couldn’t bring the thing about.” 


I rolled around a while, then staggered down; 
I looped and looped again, tail slid and spun; 

While Joe’s voice faintly floated o’er the town 
“Like my old mules dis sut’enly do run.” 


Then last I tried the falling leaf descent; 

I zoomed and fell with falls and starts until 
I found Joe had collapsed; so I intent 

On succor brought him down who now was ill. 


I landed, listened, looking with affright 
For signs of life; then heard him faintly pray: 
“O. Lord, if I’s got to go to heaven to-night 
Stid o’ this send ’Lijah’s chariot dis way.” 


They rushed about my ship, concerned to see 
That Joe few signs of consciousness revealed. 

One sought to rouse; another said: “Let be;” 
And quickly gave him what his mouth unsealed. 


“Captain, you sure drives dis contraption fast; 

I’s feared; yet fur another sip o’ gin;” 

He took once more a hard, strong pull, his last, 
“Dis er poor cullud man ’d go up agin.” 


Epwarp Day. 


He (inviting a stranger into a game): Do you play square? 
Stranger: Naw, I never heard of it—Octopus. 


When you tell a man something, it goes in one ear and out 
the other; when you tell a woman something, it goes in both 
ears and comes out of her mouth.—Gargoyle. 


So ’Tis! So ’Tis! 
Watch—What is a boob? 
Fob—A boob is a man who kisses a girl fifteen minutes 
after he meets her and then allows her to persuade him that 
she has never been kissed before.—Frivol. 


Candidly Speaking 
Customer—I’d like a dollar’s worth of kisses, please. 
Clerk—Do you mind if they are burning hot? 
Customer—Not at all, just so they are well done. 


“The Duchess has a glass eye.” 

“How do you know?” 

“T was talking with her the other evening and it came out 
in the course of the conversation.”—Lampoon. 


She: What do fellows talk about after a dance? 
He: The same things you girls talk about. 
She: Oh! You horrid things—Siren. 


He (telling joke): Do you see the point? 
She: If it is what I think it is, I don’t, and you’re no 
gentleman.—_ Wampus. 


AERIAL AGE WEEKLY, April 3, 1922 9] 


Mr. E. M., Laird writes: “We have tried practically every known 
make of varnish and have found Valspar to be far superior to any 
of them. We have had ships out in the sun, rain, and weather, dur- 
ing the whole summer season, never being in a hangar, which has 
thoroughly satisfied us that Valspar Varnish is all, and more, than 
you have represented it to be.” 
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Is Valsparred, of Course 


F ESIGNED and built by E. M. Laird, one of the 
te f pioneers in the Aircraft Industry, the Laird 
“Swallow” answers the insistent post-war demand for 


a strictly commercial plane. 


With its small over-all dimensions and minimum 
weight, moderate horse power and great carrying capacity, 
the “Swallow” represents a great advance in aircraft design 
and construction. Because of its quick take-off and 
climb, speed and ease of handling, it has won much 
favor in aviation circles. 


In ease and swiftness of flight the “Swallow” has more 
than lived up to its name. Forty miles in 14 minutes, 
305 miles on 26 gallons of gas—these are but two of 
its many worth-while performances. 


ree Like all good planes, only the finest materials are used 
<= ee in its construction. So it goes without saying that every 
aa “Swallow” is Valsparred, of course! 


VALENTINE’S VALENTINE & COMPANY 


Largest Manufacturers of High-Grade Varnishes in the World—Estab. 1832 
New York Chicago Boston Toronto London Paris Amsterdam 


The Varnish That Won't Turn White W. P. FULLER & Co., Pacific Coast 


92 AERIAL AGE WEEKLY, April 3, 1922 


HARTSHORN STREAMLINE WIRES 


»HTANINE 


TRADE MARK 
DOPES AND COVERING MATERIALS 


Can be obtained through 


JOHNSON AIRPLANE & SUPPLY CO. Dayton, O. 
FLOYD J. LOGAN 712 Superior W. Cleveland, O. 
F.C. AYARS 329 East 81st St. Los Angeles, Calif. 
2055 Indiana Ave. Chicago, Ill. 
Asbury Park, N. J. 


JAMES LEVY 
DE LUXE AIR SERVICE 


ROBERTSON AIRCRAFT CORP., 
5248 Oakland Ave., St. Louis, Mo. 


or from 


TITANINE, Inc., Union, Union County, N. J. 


NOW AVAILABLE FOR YOUR AUTO 
“The Plug That Cleans Itself’’ 


oe: 
Gas ica 
GUARANTEED CARBON AND OIL PROOF 


Recognized as the best for aeroplanes, 
its success for automobiles is assured 


B-G CORPORATION 


33 Gold St., New York 


If your dealer cannot supoly you, send us his name and $1.00 
for each plug, stating name and year of manufacture of your 
car. 


More 
Power 


MOTOR REBUILDING 


CYLINDER GRINDING 
ALUMINITE PISTONS 


Iron Pistons, Piston Pins and Rings. 


COMPLETE MOTORS 


Parts for all airplanes and motors. 


Finest equipment in U. S. for motor work. 


GREEN ENGINEERING COMPANY 


Dayton, Ohio 
Main St., at Burns 


SPECIAL OFFER 
New wheels with casing and tube 


$12.00 comp. F. O. B. Buffalo 


Canuck JN4 and 0X5 


Spares and Supplies 


Special prices from now until end of season. Act 
quick, don’t wait until Spring to refit; use your spare 
time in the winter season. 


Write us direct for quotations 


ERICSON AIRCRAFT LIMITED 
120 King Street E. Toronto, Canada 


Assembled with Hartshorn Universal Strap Ends make 
the Ideal Aeroplane Tie Rods—diminished wind resist- 
ance insuring greater speed. 

This fact was proved in the speed test for the Pulitzer 
Trophy. Four of the first five ships were equipped with 
Hartshorn Streamline Tie Rods. 

Write for circular A-1 describing our Wires and Strap 
End Fittings. 


STEWART HARTSHORN CO. 
250 FIFTH AVENUE, NEW YORK 


FOR SALE 


One absolutely new 


CORRUGATED DURALUMIN COVERED 


Ansaldo-Ballila Plane 
with aS. P. As A6 225 H.P. Motor 


Service and Racing Propellers 


Details and Photos on Request 


RICHARD W. LUTZ 


OSHKOSH WISCONSIN 


STONE MANUFACTURING CO., Inc. 


Supreme Propellers 


For 
immediate 
delivery 
Future Location, 2623 Olive St., ST. LOUIS, MO. 
Pioneer Propeller Builders Established 1910 


WING COVERING 


Accurately Done 
Grade A Cotton 40c per yard. 
Scalloped Cotton Tape 214” 4c per yard. 


G. VOISIN, Expert 


21 years of practical experience. Conmtracter te U. S. Air Mail 
70-72 Rome St. NEWARK, N. J. 
Tel. 9170 Market * 


Wanted—tTen pilots with mechanics with year or more of ex- 
perience to take charge of ten Curtiss ships with OX5 motors in 
fine order. Wehave them on hand now. Passenger carrying and 
aerial photography and advertising; send us a record of your 
past experience with stamped envelope for our contract. Further 
details on request. We can take care of ten pilots and their 
mechanics, only, no contracts will be issued to any but 
conscientious parties meaning business, 


FLYING U SCHOOL OF AVIATION 
Box 26, San Antonio, Texas 


V-2 (200 H.P.) Parts Cheap MARCH SPECIALS OXX Parts on Hand 
Must Accompany All Orders 


1 New Rt. Lower Wing (Covered by Voisin), 5 Coats Dupont Dope, 3 of 
WalsOar CVGLHIGR i .4.5-0.'s 5 sano er mane. din/s c's 'a oe. s'0 clad aed cee 1 


1 New Zenith with Altitude Adjustment.........cccccscesccesceccseess 00 
1 Overhauled OX5. New Rings, Hose, Gaskets and All Other Necessary 
Parts.) Guaranteed ls. shkiscicimeeiiele scsi sicld ssc ued geRmoe ne En ae 10.00 
1 Overhauled OXX2. Has Run 70 Hours. YFirst Overhaul. New Extra 
ROR VS. WIRE IES ., & oo aie iaivain le meetteed Wares dsgiaiove o's cia @ oa ete eee 350.00 
6\ Used), But Very. Good Wings.) Wael... Jie’. sid.o.0ce dc ateeinced Gums 70.00 
1 Overhauled Exhibition Ship, Extra Large Wing Surface, Extra Braced, 
Larger Tail Group, Nearly New OXX Motor, Ideal for Fairs........ 1200.00 
1 New Canuck (Covered by Voisin), Without Motor, Blue Fuselage, 
VUES: Fae o, 6 baie one, au eIera'e sie Bialeieve 's shetpycuuiata otareis aie eisieteretere 1000.00 


Other Ships $800 to $1200 


DE LUXE AIR SERVICE, INC., Asbury Park, N. J. 


SFT IEEE SEER OA SENSE IN EE FR IS SE SE TEST SST SE TE EI cc: | 
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THE PETREL 


was tested on March 3d, off the ice on the St, Lawrence River. 
It exceeded the performance specifications in speed, climb, and 
every other detail. 


For complete information write 


Protect papers from prying eyes 


Guard against damage from prying eyes 
and the unconscious glance of visitors at 


your desk. 


Filed vertically, 


It is convenient and efficient 
to always file confidential papers in a 


important documents 


cannot be read; are out of way but imme- 


diately at hand when needed. 


A Steel Sectional Device 
Sections $1,20 each. 


Add compartments as required. 


Four-compartment Kleradesk illustrated below only 


$6.00. Indexed front and 
back. Write for free, 
instructive, 
“How to Get 
Greater Desk Efficiency.’’ 
_Ross-Gould Co. 
277 N. 10th—St. Louis 
New York 


Philadelphia 
Cleveland 


folder, 


(12) 


illustrated 


Chicago 


Engines. 


1018 COMMERCE BLDG. 


HUFF DALAND AERO CORPORATION 


KANSAS CITY, MO. 


Canuck OX5 and Utility Parts 


Write for spring price list. 
Prompt Shipments — Intelligent Service 


AIRCRAFT MATERIALS & EQUIPMENT CORP. 
1409 Sedgwick Ave. 


New York City 


LEARN AERONAUTICS 
GOVERNMENT EXPERTS AS INSTRUCTORS 


Home-study and residence courses in Airplane Con- 
struction and Navigation, Aerodynamics, and Airplane 


Dean, Richard A. Smith, B.S., B.E., Testing Engineer, Aerodynamic 
Laboratory, U. S. Navy Yard. Write for catalog to the 
School of Aeronautics, RESEARCH UNIVERSITY, 
20 Jackson Place, Washington, D. C. 


Advertising 
in this department 
10c a word 
$2.50 minimum 


Classified Advertising 


All orders must be accom- 
panied by post office money 
order or certified check. 


PeAtENTS U. EWARe Service 


ALLEN E. PECK 
Patent Attorney 
Pacific Bldg., Washington, D. C. 


BARGAINS on carburetors, propeller hubs 


for Anzani motors. Anzani motors at $150 
and compasses $15.00. New Britian Aero 
Works, Fairview St., New Britian, Conn. 


overhauled from top to bottom. 

strut, and fitting in perfect shape. 
per gal., 50 gallon barrels $55.00. 
price list. Cantwell Aircraft Co., Bucklin, Mo. 


FOR SALE—Light two place biplane, Al 
condition, without motor, priced for quick 
sale, $450.00. Fine for 50 to 80 H.P. motor. 
Write for photographs. Also one light 40 
H. P. vert. watercooled aeronautical motor. 
Price $125.00. Good condition. Address Box 
658, care Aerial Age Weekly, 280 Madison 
Ave., New York City. 


FLYING OUTFIT FOR SALE—One three 
place Avro, one Standard, two ship hangar 
with office. Finest condition, ready for busi- 
ness. Sell complete or lease hangar and field 
to purchaser of ships. Grand opportunity 
for businesslike pilots. Other business sold 
and wish to leave. Inquiries solicited. Cooke 
Aero Co., Watertown, So. Dak. 


WANT—Two propellers, pusher type, for 150 
H.P. Hall Scott motor. Motor parts for same. 
Complete set DH4 or 6 wings, struts, wires, 
fittings, control surfaces, etc. Must be in Al 
condition. J. M. Corbett, Central Sq., Somer- 
ville, Mass. 


PROPELLERS OX5 and OXX6 Curtiss. Four 
types. New copper tipped. Price $30.00. 
Marvin A. Northrop, Minneapolis, Athletic 
Club, Minneapolis, Minnesota. 


FOR SALE OR TRADE—New, never flown, 
three passenger DeHavilland Six with Curtiss 
OX5 motor complete all instruments. Make 
offer. Address Box 653, c/o ArrtiaL AGE 
WEEKLY, 280 Madison Ave., New York City. 


CURTISS OX 5 MOTORS original boxes. 
Complete tools. Price $400.00. Write Marvin 

. Northrop, Minneapolis Athletic Club, 
Minneapolis, Minnesota. 


NEW AMERICAN CURTISS, fine flier, very 
reasonable. Also conservative pilot, expert 
mechanic, four years commercial flying, de- 
sires connection firm or private party. H. H. 
Emrtick, 7 Cass Street, Dayton, Ohio. 


= Pe Attorney and 
Henry W. Driscoll Counsellon 6€ Law 
714 McGill Building, Washington, D. C. 


Air Service Pay and Flying Increase 
Former Cadets and Officers, Air Service, 
U. S. Army 


NEW LIBERTY MOTOR, Army Type, 12 cyl. 
400 H.P. Cost $4600. Will sell for $2150; also 
one used Navy Type Liberty motor—perfect 
condition—$750 F.O.B. Portland. Address L. 
L. Adcox, 374 Wasco St., Portland, Ore. 


FOR SALE—New Liberty motor parts, rea- 
sonable price, immediate shipment. Also brand 
new Curtiss OX5 cylinders. Never uncrated. 
Address Grant Motor Co., 912 E. Grand Blvd., 
Detroit, Mich. 


FOR SALE—In Al1 condition. Complete set 
of F boat wings, struts, wires, fittings, control 
surfaces, etc. Linen in excellent condition. 
Name your own price. J. M. Corbett, Central 
Sq., Somerville, Mass. 


Standard J1, Hispano Suiza motor. 
thirty hours. $2500.00 or will trade late truck, 
car or machinery, cash difference. Write J. P. 
Morris, 5532 Wilkens Ave., Pittsburgh, Pa. 


PRIVATELY OWNED CANUCK, never 
crashed, 4 new wings, overhauled motor, sacri- 
fice $750.00, crated or delivered three hundred 
miles our risk. OX5, OXX, V2, Canuck and 
Dee parts cheap, Get new price list. DeLuxe 
Air Service, Inc., Asbury Park, New Jersey. 


LEARN TO FLY $150.00. Act quick. Six 
students wanted for next spring class. Field 
near Kansas City. Expert instructors. Com- 
lete equipment. Aviation Engineering Co., 
Fayence, Kan, 


EX-ARMY PILOT, Al mechanic, desires 
position, commercial or exhibition. L. J. 
Mascon, 3647 So, Michigan Ave., Chicago, III. 


NEW AVROS $650 to $1500 
Stationary or Rotary Motors 


C. D. Chamberlin 
Hasbrouck Heights, N. J. 


4 V-2 NAVY TYPE CURTISS MOTORS, used 
very little, complete with two Berling mag- 
netos, short only carburetors and intake con- 
nections. In good mechanical condition. Will 
sell any one or all four. Price low. Write 
R. R. rector: Hagerstown, Ind. 


ABSOLUTELY BRAND NEW double aileron 
American Curtiss with Hammondsport mo- 
tor. Now in hangar and has never been out 
over night. Wonderful little ship for wing 
walking and stunt flying. Has reserve cen- 
ter section tank and many spares. Will 
trade for anything of value, or accept any 
reasonable cash offer. Billy Parker, Aviator, 
Bartlesville, Okla. 


YOU WANT A SCALE MODEL of your plane. 
Write for photos showing quality of work 
manufactured and prices concerning your pro- 
position. Richard Bowen, Middleboro, Mass. 


FOR SALE—Ace 40 Aviation motor—com- 
plete with propeller, mounting and cowling. 
could use as part payment a new LA3 28 H.P. 
motor, or a three cylinder Lawrence motor. 
M. Mickelson, Callaway, Minnesota. 


+ 


MODEL AEROPLANES AND SUPPLIES— 
Let us supply you. Send for our latest catalog. 
10c brings it to you. Wading River Mfg. Co., 
672-AB, Broadway, Brooklyn, N. Y. 


FOR SALE—Curtiss C-6 Seagull 3 passenger 
1920 model flying boat, balanced ailerons; flown 
35 hours. Price $3500. Exceptional value, 
must act quick. Address Box 659, c/o Aerial 
Age Weekly, 280 Madison Ave., New York City. 


WRITE FOR INFORMATION on our flying 


course. Lowest prices on new and uséd OX5 
Betors Wallace Bros. Aero Co., Bettendorf, 
owa 


PHOTOGRAPHS OF LOVE FIELD TAKEN 
during the war. Clear sharp interesting pic- 
tures. Set of 47 for $2.00. Ten aeroplane 
views of Kelly Field $1.00. ‘Wm. J. Lynch, 
5206 Bishop St., Chicago, Ill. 
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Aviation is making such strides that it needs 
more men right now 


You Can Learn To Fly 


I can teach you how to become a successful pilot in a short 
time. My course is so arranged that you get only the things 
you need to make you a good aviator. 


The Diggins Extension Course 


is up-to-date, teaches you what you must know to become an expert flyer. 

This course is written by competent instructors right on my flying field. 

Itis kept mignt up to the minute—all new developments in aviation are 
included. That is why it is recognized as the most complete and practi- 
cal course offered today. My course saves you time and money because 
it prepares you at home so that you are ready to begin fiying the day you 
arrive at the flying school, 


Superior Points of the Diggins School 


1. The Diggins school is the oldest. yargest and most complete 

commercial aviation school in Ameri 

2. The Diggins school is located in Chicago, the center of 
Aviation. 

8. Living quarters and free employment service are main- 
tained for students. 

a. Diggins | guarantees to make you a pilot. 

6. Diggins’ pilots get top notch salaries. 

6. References, any aero club in America. 


WRITE TODAY fy aistes chaos, eens bean: 
‘The Ralph. Diggins School of Aeronautics 


Dept. 8 140 N. Dearborn St. Chicago, Il. 


Please send me the Diggins catalog and information about the Diggins 
flying course. 


These Models of the 


Ruggles Orientator 


were manufactured by the U. S. Govern- 
ment under the supervision of the in- 
ventor. Duplicates—with improvements 
—will now be manufactured for civilian 
aviation schools, also 2 passenger models 
for amusement park purposes. 


. Foreign and Domestic Patents 
Allowed and Pending 


Ruggles Orientator Corporation 
168 W. 73d Street, New York City 


MORE POWER TO YOUR 


Automobile Motor 


HOUPERT 


LIGHT WEIGHT CAST IRON 


PISTONS 


Standard design from which all super- 
fluous weight has been eliminated after 
years of practical experience and 
observation in piston making. 


Aeroplane Motors 


For your aeroplane we can machine 
up pistons of any design in aluminum 
or alloy metal from your drawing or 
sample. 


Cylinder and Crankshaft Grinding of 
Highest Quality 
SEND FOR BOOKLET 


HOUPERT MACHINE CO. 
36 Marion Street, Long Island City, N. Y. 


AVIATION JEWELRY 


A Gift of Distinction 
Our Very Latest 


ponte. Brooch 


or Scarf Pin 
MINIATURE AIRPLANES 


Correct in Every Essential Detail 


SCARF PINS and BAR PINS 


Made in 14Kt Gold Only 


Miniature Army 
Navy Aviators’ Brooches 


ARTHUR JOHNSON MFG. CO., Inc. 


Manufacturing Jewelers 
MEDALS, EMBLEMS and TROPHIES 
Originators of Aircraft Jewelry 


14-16 Church Street New York 


Send for our Folder on Aviation Jewelry 
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class condition. 


New 3 place Standards with Hispano Motor $2000.00. 


5248 OAKLAND AVENUE 


HANGARS & FLYING FIELDS 
MUNICIPAL FIELD, FOREST PARK 
ST. LOUIS FLYING CLUB’S FIELD 

AT BRIDGETON, MISSOURI. 


We carry a full line of Hispano-Suiza motor parts, radiators and propellers. 


CAR LOAD HISPANO -SUIZA MOTORS 


Models “A” and ‘‘1’’ 150 H.P. American made motors all used but just overhauled and guaranteed to be in first 


$500.00 f. o. b. St. Louis 


New 3 place J.N.4.Ds. with Hispano Motor $2000.00. 
Write for price list. 


ROBERTSON AIRCRAFT CORPORATION 


ST. LOUIS, MISSOURI 


OPERATING 


ST. LOUIS FLYING SCHOOL 
ST. LOUIS SUPPLY DEPOT 


ANOTHER OPPORTUNITY 


to get acquainted with more of our prices appearing in these columns from time to time. 


We are getting out 


a catalog which we want to place in the hands of every one who desires to keep in touch with the latest prices 


in AIRPLANES, MOTORS, SPARE PARTS and ACCESSORIES. Let us have your name for our mailing list. 
NEW MATERIAL 


Satety belts, American type... ssc cave alee sae lee e te $3.00 
Oil gauges, luminous diala, gr 120.55 cas cieje ew ns cos secs 4.50 
Air gauges, luminous dials, F610... ie ee te nee 4.50 
Distant. thermometers, 12 ft. tube... .....0..6.00eess00- 7.50 
Warner tachometers NeEAGS . 2.2 es wiacie nip 8 vlele vs ecu e ele 5.00 
Terie Ch gO Pigs EVMITAISS: 5528 a anit eae: > o/s lepabertiselads| ollerdlieiis se bye bics),6:0 2.50 
3-way gasoline valves with dial..............0eeeeeeee 2.50 
MEPOLEIIET DULLES) FOR LOI IG iets.5, csis a's ole wb afevile alos. epsenie eile 5.00 
Propeller wrenches, large or small...........-. ess eeeee 3.00 
bong socket wrenches, oF 5/167 oe. 6. ees wes vols 1.25 


Carburetor jets WreHCMeSh gic: sccje oes ous spt aterekel cle @ arene ee ieubee $1.00 
Propeller shaft seaman meters aretaies < x'sa to chan ave tetera ctun,e ¢ aumianeie abe a 2.50 
White, shock! absorsper,cord,: foot. J)... 25 does ss ce nee oe 10 
Gas hose; 47D /lGroresga PlOOt.s ood Uaihs wen eles ee hmnels We YE 
Clampss for lali@stsen nose cierrs-s <-o-<-c'.oas cnecehege eho ons ate euctete 4 -10 
Hose\ connections amy size-OX5 . onc s Gales See bein. see one 15 
Turnbuckleiziiormacmparreluk & Ee cclscitcreseice cle e nee .30 
Clevia'' pind (3/ 6G pre aie ois ra ai sb cia eter a Biel ale ee sia ie dine .05 
Ferrules,) thimBlesmanyasizew’. .i/ci.'5 eon sparen icl td ciel ohe cis leo oets .04 
Dixie: .800:) Magnetoatietasic ss ais + a eee steertonusie em S4eie dul 40.00 


Special—New wheels with new tires and tubes of the following sizes: 700x75 MM, 700x100, 750x125 and 800x150 MM at $5.00; 


also casings only, at $15.00 for 900x200. 


JOHNSON AIRPLANE & SUPPLY COMPANY, DAYTON, OHIO 


The Largest Commercial Aviation Supply House in the Country. 


(Continued from page 84) 
perienced neither discomfort nor any sensations that might 
possibly be due to the low pressure of such an altitude. : 
Scientists estimate that there is a limit to the protection 
that may be given to an aviator by the breathing of pure 


oxygen through an inhaler. The calculations place the limit at 
about 40,000 feet. Therefore, if man is to go beyond an 
altitude of 40,000 feet, he should wear a suit similar to the 
‘one used by the dep-sa diver, and receives his oxygen under a 
pressure greater than that of the atmospheric air. 


Another effect that must be taken into account during flying 
is the temperature of the air. The intensity of the cold varies 
with the season and the height attained and is, of course, ac- 
centuated by the speed of flying. The average air temperature 
decreases slowly with elevation near the surfac of the earth. 
During the first mile of ascent the temperature fails approxi- 
mately one degreen on the Fahrenheit thermometer in every 
540 feet. From this height on, the rate of cooling is more 
rapid; at an altitude of from 14,000 to 16,000 feet the tempera- 
ture falls one degree in approximately 360 feet, and then con- 
tinues to fall more and more rapidly until it reaches a maxi- 
mum rate at the altitude of from 23,000 to 29,500 feet when 
the thermometer registers a fall of one degree in every 188 
feet of ascent. From somewhere between an altitude of 32,- 
500 and 39,500 feet on into higher levels, the temperature of the 
air remains almost constant—at about 62 degrees below zero in 
summer and 71 degrees below in winter. Through the lower 
strata of the earth’s atmosphere, the winter temperature aver- 
ages 20 to 22 degrees below the summer temperature. 


To-day the aviator protects his body against cold and wind 
by a careful and proper use of clothing and helmets. Special 
suiis have been designed, the purpose of which is to keep the 
body surrounded by layers of warm air. Sometimes this air 
is heated by means of fine electric wires so placed and heated 
that tiiere is little or no danger of burning. It has been found 
that the clothing should not fit too tightly, that two thin 
garments of closely woven texture are better than one thick 
one, and that there should be no orifices through which the 
outside air can permeate. A combination fur-lined suit and 
fur-lined boots make a satisfactory outer covering. In spite 
of such protection the body is called upon to respond to the 
external cold. 


A final analysis of the prerequisites for the man who would 
become a pilot shows clearly that the aviator, especially if he 
is to make frequent flights day in and day out or to be service- 
able in time of war, must be endowed with a nervous system 


that can withstand wear and tear. Nervous breakdown was a 
frequent cause of failure among the army aviators of all the 
warring nations. Very often this developed surprisingly early. 
The British found that the pursuit pilots on the average were 
good for not fore than 150 to 300 hours of war work in the 
air. At first the possibility of nervous breakdown was not 
recognized. It took several years of war experience to demon- 
strate that flying probably exposed the human body to a 
greater strain than it had ever undergone. Before this was 
recognized the flyers were not given sufficient rest or release 
from liklihood of being ordered into the air. As a result, the 
men were held closely to their posts until the breakdown be- 
came evident to all. The majority of such pilots were there- 
after permanently unfit for air work. 

Temporary indispositions such as follow a bad cold, recent 
illness, lack of sleep, overwork, and alcoholic excess attect un- 
favorably the alertness and keenness of the flyer, and ofter 
manifest themselves in loss of judgement. At such times a 
flyer may find that there is a return of his former condition 
of sensitiveness to motion, so that he becomes unduly dizzy in 
acrobatic stunts. Furthermore, if there is any tendency to an 
unbalanced action of the eye muscles, this may then become 
manifest and by interfering with judgment of distance render 
ee difficult. Excessive fatigue is a more dangerous foe 
earth. 
of the “birdman” than of the man who keeps his feet on the 

It is quite evident that nature did not endow all men with 
the attributes essential for good flying. To be a reliable pilot 
under all of the vicissitudes of flight requires good eyes, healthy 
ears, a normal sensory equipment of the skin, muscles and 
viscera. for equilibrium; a well-organized nervous system 
capable of withstanding fatigue; a brain capable of quick and 
accurate decisions; a body capable of compensation to altitude 
and to cold; and finally a body capable of rapid recovery from 
fatigue. These are not to be looked upon as the attributes of 
the superman, but only of a mere man who is normal in body 
and mind. The physical examinations of war days proved 
that America has a host of young men who fulfil the require- 
ments. It is unwise to attempt to enumerate the component 
parts of a good aviator. Defectives and the nervously high- 
strung or those bordering on the temperamental often become 
good flyers, but no one places great reliance upon them. After 
a study of the fighting pilot returning from the war zone, 
Major Patten concluded that he should be absolutely normal 
physically and mentally—“a tall, short; stout, slim; blond, bru- 
nette; quiet, nervous; languid, alert; reckless, conservative 
individual.” 
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> Can You Fly? 


The very fact that you 


og hand is evidence that 
you are interested in 
aviation. 


The question then is Can You Fly? 
If you cannot fly, but have ever en- 
tertained a desire to do so, this 
message should be of intense interest 
to you. 


Why Not Learn? 


Aviation is here to stay—and it has a 
future even brighter than many 
imagine. Already, greater strides are 


have this publication in - 


TWO MILLION 
PASSENGERS 


Want to Fly This Year 


And they will pay an aggregate of at least 
TWENTY MILLION DOLLARS to the Aviators 
and Ship Owners of America for the privilege. 

So you see, aviation is becoming a REAL Industry. 


GET A SHIP 
MANAGE AN OUTFIT 


Make part of this money for yourself. 

Also, if you do your job well, you will probably 
find that you have laidythe foundation for one of the 
great AIRLINES OF THE FUTURE. 

Somebody is going to do it. It might as well be you. 

Write for prices and details about our 


AVRO—3 SEATERS 
THE BIG MONEY-MAKERS 


+ pe 


The finest ships in the world for the money. 

Get our 1922 proposition—all about our FREE 
INSTRUCTION OFFER. Write right now. Ad- 
dress 


JAMES LEVY AIRCRAFT CO. 


2035 Indiana Ave., Chicago, III. 


eee ttt’ ttle 


being made than most people are 
aware. Our training of Pilots, which 
was discontinued on America’s en- 
trance into the late war, has been 
resumed—and with facilities such as 
were never before known. 


Wd 


Wee 


INTERESTED 


If the above thoughts appeal to you, ad- 
dress our School Division for further in- 
formation. There will be no obligation 
at all and we have a complete new book- 
let on this particular subject, which is free 
for the asking. Even if you should decide 
you would not care for it for yourself, 
why not send for it for someone else? 
Many likely young men might be glad to 
know of just such an opportunity as this 


Cox-Klemin Aircraft Corp. 


Consulting, Designing and Constructing 
Engineers 


College Point, L. I., N. Y. 


23 Minutes from Pennsylvania Station 
Telephone—Flushing 3682-J 


MMMCCV@TW@T@ eso 


VU e-LEEL 


and would appreciate your putting them \ PLANES 
in touch with it. \ ’ : 
\ Brand New for Immediate Delivery 
\ ; 
: N Standard-Mercedes 3 seater with 
Dayton Wright Company ~ 190 H.P. Mercedes $3250.00 
DAYTON, OHIO, U.S. A. \ D.H.-6 2 or 3 seater with 150 H.P. 
\ , 2500.00 
\ M.F. Flying Boat 3 seater with 150 


H.P. Benz or 150 H.P. Hispano 2500.00 


ly 


Vs; 


Write for complete list of planes and specifications 


MOTORS Brand New and Complete 
Mercedes, 190 H.P............. $700.00 
Benzeio0. EP: Sere. hos t.. cee 675.00 
Fisnaneial > 0-H Rai 2 ene 850.00 
Hispano, 80 HiPeeees. ?. . cae 875.00 
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Myer 


All enquiries promptly dealt with. 


Write in and state your requirements 


April 10, 1922 
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THE RECORD for both the greatest number of passengers carried, 


and the greatest tonnage of express transported on the Paris-London 
Line—the busiest air-route in the World—is held by the | 4-Passenger 


Farman ‘‘Goliaths.” 


This is the Fourth Year of regular Farman Air Transportation Service. 


Not one passenger has been injured or killed. 


Wouldn’t this excellent service be profitable in the United States ? 


WALLACE KELLETT CO., Inc. ‘= 


WIDENER BUILDING 


PHILADELPHIA, PA. 
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Announcing 1922 Price List 


NEW PRODUCTION 


ORIOLE: LIST PRICE ; 
With (OX5 Motor men... ... «oa $3000.00 F.O.B. Buffalo, New York 
With K-6 Motor (1919) ................ 4400.00 F.O.B. Buffalo, New York 
With C-6 Motor (1920) and large surfaces. . 4800.00 F.O.B. Buffalo, New York 
SEAGULL: 
1919 K-6 Motor, dual stick control . ae 5200.00 F.O.B. Garden City, L. I. 
1920 C-6 Motor, dual Ber bontcoleed Balanced 
ailerons). ..... cane o's 2s oo st eee 5600.00 F.O.B. Garden City, L. I. 
STANDARD: 
With’ 'C-6 “or! K-6; Ma@tor. .... . Jv soe ee 3600.00 F.O.B. Garden City, L. I. 
MOTORS: 
C-6 or K-6 (15S 00RBRO).. 3 oa ee 3000.00 F.O.B. Buffalo, New York 
G i dpainiigae 
JN’s: 
JN4D with new OX5 Motor .........%.... $2400.00 F.O.B. Dallas, Texas — 


JN4A, B, C & D used, with Bon oe) OX5 
$650.00 to 2200.00 F.O.B. Dallas, Texas 


Motori isyb.0 Rt eke Sarah one 

STANDARDS 

With new: OX5 Motor’ 2.66 oo ek ee $2000.00 F.O.B. Houston, Texas 

With overhauled OX5 Motor.............. 1700.00 F.O.B. Houston, Texas 

Without motor, rebuilt forOX5 ............ 1100.00 F.O.B. Houston, Texas 

Without motor, rebuilt for K-6 or C-6 ........ 1600.00 F.O.B. Garden City, L. I. 

Without motor, as received from Government.. 800.00 F.O.B. Houston, Texas 
MOTORS: : . 

OXS New = dae seege Bootes ee meee ene eae $800.00 F.O.B. Various concentration fields 


600.00 F.O.B. Various concentration fields 
500.00 F.O.B. Various concentration fields 


OTE: fog mee delivery is made from other than F.O.B. points, accrued transportation charges must 
ea 
SALES REPRESENTATIVES WANTED—IF INTERESTED WRITE FOR FULL 
DETAILS ON NEW SELLING POLICY. 


CURTISS AEROPLANE AND MOTOR CORPORATION 
LONG ISLAND, N. Y. 


GARDEN CITY 
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Engine Installation and having a second support somewhere on the fixed shaft. 
TATISTICS indicate that about seven out of every eight When the rotary ty pe began to be supplanted, the water-cooled 
forced. landings of aeroplanes are due to breakdown not type was installed with but little regard to accessibility, and 
Be rencine tiself bul ta some patlOf the engine installa- unfortunately this feature of the installation appears to have 
tion. This is proof, if such were needed, that the question of remained with us right up to the present time. A few attempts 
engine installation is one of the very greatest importance. The have been made to render the eng eg more accessible in the 
closest attention to engine installation is necessary if that reg- latest typesio# ee ace machines, but pathy One. Ce owe oS 
ularity and safety is to be attained upon which the success of celiens WS oe Se ue be feared, still a long way from the 
tee. aviation will’ depend: ideal of an engine which can be changed for a fresh one in 
We wonder whether designers really realize and fully ap- about two hours. 
preciate the simplicity and other advantages of direct gravity 
feed from the main petrol tanks to the engine. Judging from The Future Large Machine 
the number of machines still flying in which one finds a super- F we look back through the history of the development of 
fluity of pumps, windmills, gravity tanks, piping, joints, etc., I the ship, we find that the general tendency, for craft intended 
we should say that the majority of designers do not yet quite for long-distance work at any rate, has been towards a con- 
realize what a simple gravity system will do in the matter of stant increase in size. There came a time when it was thought 
simplification and, incidentally, weight reduction. It is true that the limit had been reached, but this does not appear to be 
that of late there has been noticeable a tendency towards gravity the case, and the development goes on, although more slowly. 
feed, but still one finds new machines coming along in which It may be admitted that, so far as can now be seen, there is 
this feature is not incorporated. There are very few designs in little more to be gained in speed by surface craft, and it will 
which it would not be possible, by a slight sacrifice of appear- be to aircraft that future generations will look for high speed 
ance, and possibly a certain amount of loss in aerodynamic effi- of travel. It may not, therefore, be without interest to at- 
ciency, to employ direct gravity feed. The 18 inches of “head,” tempt to form a picture of the manner in which aircraft, and 
which is the minimum at which the majority of carburetors especially heavier-than-air craft, may be expected to develop. 


Here, as in the case of the ship, it is fairly certain that for 


will function, should be fairly easily attainable without neces- long-distance work the tendency will be towards greatly in- 


sitating other alterations than the placing of two petrol tanks creased size. _ ; 
(so as to avoid getting a tank immediately above the fuselage ) If we imagine a machine of about 50 tons total weight (and 
on top of the top plane over the first pair of interplane struts such a design has already been got out in Germany by Profes- 


sor Junkers), with a thick, high-lift wing section, and assume 


of a biplane. This arrangement has been in use on a Spad- a wing loading of 10 lbs/sq. ft., we arrive at a wing area of 


Herbemont type for a year or more with, so far as we are about 11,000 sq. ft. This high-lift wing will have a maximum 
aware, excellent results. From the way in which this type of thickness of a a connie eke Shad me scm 
machine handles, it does not appear that the increase in moment a pa renth of pee ; a This ea : ne ae we ey i 
of inertia due to this placing of the tanks in any way interferes cient eth to place the engines, passenger cabins, tanks, etc., 
with maneuverability. Certain machines have the tanks slung inside the wings, and it would therefore appear that it might 
‘under the bottom plane. This arrangement, while being as safe be possible to suppress the fuselage altogether, or at any rate 
from fire, and offering greater facility for hand-filling of the to reduce it to a couple of enclosed girders carrying the tail. 


If we imagine a folding undercarriage which disappears into 


tanks, still necessitates the use of pumps, and as bulk storage the wings during flight, we arrive at the conclusion that the 


of petrol is now the accepted method, the question of filling L/D of the whole machine might be as high as 15 or so. As 
should not be allowed to prevent the high placing of the tanks. that of the average machine of today is only about 7 or 8, the 
Intimately connected with the question of engine installation gain in efficiency would be very great indeed, reducing the 


: 5 se power required by between one-half and one-third. The effect 
is that of easy interchangeability. Almost the only type of en- of this on the cost of air transport would be considerable, and 


gine which was readily accessible and quickly changed in the the whole subject of the “giant” is one of extreme fascination. 


‘earlier days of flying was the rotary, mounted on a front plate Its day is not yet, but it is coming. 
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To Fly from Lisbon to Rio 


Lisbon — Three Portuguese cruisers 
left March 25 to station themselves at dif- 
ferent points in the Atlantic Ocean to act 
as a convoy for two Portuguese officers 
who will attempt to fly a hydroaeroplane 
from Lisbon to Rio Janeiro. 

The date of the start of the flight has 
not been definitely fixed, but the aviators 
hope with favorable weather conditions 
they will be able to make the trans-At- 
lantic passage of more than 4,000 miles in 
sixty hours. The machine they will use 
will develop 360 horsepower and is ex- 
pected to attain a speed of 80 miles an 
hour. 

The route of the aviators will be from 
Lisbon to the Canary Islands, thence to 
the Cape Verde Islands, from there to 
Fernando Noranha, a short distance north- 
nee Pernambuco, and then southward 
to Ikio. 


Pescara Helicopter Ascends 


Paris— At a private trial before a 
number of French flight experts and air- 
men Marquis Pateras Pescara on March 
22 succeeded in raising himself with his 
helicopter to a height of six feet from the 
ground. ‘The trial was made inside a big 
airship shed at Issy les Moulineaux and 
was considered more difficult than if it had 
been made in the open air, as the revolution 
of the lifting wings caused an enormous 
back pressure from the sides of the build- 
ing. The inventor further handicapped 
himself by agreeing to rise and land within 
a circle ten meters in diameter. 

At the first attempt the helicopter, 
which is the same as that tested at Bar- 
celona last Summer, rose fifty centimeters. 
It was found that the engine had got too 
hot. When the air in the building was 
cooled a second attempt was made, and the 
marquis rose to a height between three and 
five feet several times in succession, al- 
ways landing within the prescribed circle, 
although the helicopter showed a tendency 
to tilt backward. At the third attempt it 
rose vertically to a height of two meters 
and landed without the least shock. The 
only fault found by the experts was the 
tendency of the machine to tilt backward 
on landing; and this, it was explained, was 
more the fault of the inventor, who is not 
an expert pilot, than of his machine. 

The Marquis is completely satisfied with 
his achievement and intends to begin the 
construction of a second machine which, 
as well as rising vertically, will be capable 
of lateral flight. 


Flying Club Names Field for Albert 
Bond Lambert 


The Flying Club of St. Louis at a din- 
ner meeting recently voted to name its field 
at Bridgeton, Mo., in St. Louis County the 
Albert Bond Lambert Field in honor of 
Albert Bond Lambert, president of the 
Lambert Pharmacal Company and a St. 
Louis airman of national prominence. 

Judge Daniel G. Taylor, vice president 
of the Missouri Aeronautical Society, an 
organization with which Lambert has 
long been affiliated, made the principal 
address. He mentioned Lambert’s con- 
spicuous service for aeronautics in Mis- 
souri and spoke briefly of the record 
which the Flying Club has made. 

A number of flyers from Scott Field 
attended. Among the speakers were Maj. 


THE NEWS OF THE WEEK 


A. E. Stocker, commandant of the aerial 
reserves in St. Louis. About seventy-five 
attended the meeting. 

The program was concluded with the 
official air service moving pictures of the 
bombing tests carried out in Hampton 
Roads last summer. 


British Airship Is Offered to Us 


London.—A_ proposal for the participa- 
tion of the United States Government in 
the purchase of one of the British air- 
ships was made March 22 by Major G. H. 
Scott, pilot of the R-34 on her two suc- 
cessful transatlantic flights, to Commander 
White, one of the Naval Attaches here. 
Commander White has transmitted the 
suggestion to Washington. 

Major ‘Scott expressed his willingness, 
The New York Times correspondent un- 
derstands, to negotiate the taking over of 
the airship from Great Britain if he re- 
ceives American backing to raise and train 
a crew here and navigate the ship himself 
across the Atlantic. He believed he could 
interest British financiers in the plan, but 
it would be necessary to ascertain the at- 
titude the United States authorities would 
assume toward the project before enter- 
ing upon financial details. 

The British Government has at present 
five airships, the R-33, R-36, R-37, R-80 
and L-71. 

Of these the R-36 is fitted up as a pas- 
senger ship with sleeping and dining equip- 
ment, while the L-71, which was taken 
over from the Germans, needs a new gas 
bag. They are all now for sale without 
restriction, after the British Government 
had come to the conclusion that it could 
not afford to run airships as a part of its 
military equipment. 


Navy Exhibits Model of Pulitzer Winner 


Washington—A model of the Curtiss- 
Navy racer,’ winner of the Pulitzer 
Trophy race at Omaha on Nov. 3 of last 
year, has just been presented to the Navy 
Department. 

The plane is a joint production of the 
Curtiss Company and the Navy Depart- 
ment, built for the navy. This speedy 
plane is powered by a new twin six Cur- 
tiss engine. 

In the Pulitzer race the plane was piloted 
by Bert Acosta for the Curtiss Company. 
Acosta covered the 150 mile course in 52 
minutes 9 3-5 seconds, or at an average 
speed of 176 miles per hour. 

Acosta was the first to get away in the 
race, and at no point lost his lead. Naval 
flying experts were greatly impressed with 
the performance of the Curtiss-Navy racer, 
which was loaned by the Navy Department 
to the Curtiss Company to be flown in the 
Pulitzer race. 


Amundsen Tests Plane 


Capt. Roald Amundsen, the arctic ex- 
plorer, who left Mineola Field in a Larsen 
monoplane shortly after noon March 30, 
reached Bolling Field at 2:55 o’clock the 
same day. Some rather severe weather 
was encountered on the trip from New 
York to Washington. For about 150 miles 
after the plane left Philadelphia snow and 
sleet with rains were encountered, the 
weather was quite thick and it was neces- 
sary for the pilot to fly the plane just over 
the housetops in the trip. Near Baltimore, 
however, the weather cleared up and the 
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trip was made with comparative quickness 
on to Washington. 

Amundsen will take this machine into 
the Arctic when he starts his long drift 
across the polar regions next summer, 
John M. Larsen, owner of the model, has 
presented the plane to Amundsen and the 
explorer has expressed great satisfaction 
at obtaining a machine which has created 
such a marvelous endurance record. 


Mapping Air Route from U. S. to 
Canal Zone 


The War Department is working out 
an air route from the United States to the 
Panama Canal Zone by way of Havana. 
The plan is part of the defense plans of 
the zone, which include the establishment 
of an elaborate air base there. 


The plan is to establish a base by ar- | 


rangement with Cuba at Havana, from 
which point it is believed the airmen could 
hop off to British Honduras and thence to 
Costa Rica, making the Canal Zone on the 
last lap. This would obviate the necessity 
of arranging for a landing base in Mexico. 


Spokane News 


Spokane, Wash.—The Litzenberger 
Brothers, Endicott wheat farmers, landed 
in Spokane by aeroplane recently to secure 
a competent woman cook for their farm 
operations. They had planned to take the 
successful applicant back with them via the 
air lanes, but the idea of daring the high 
places did not appeal to the material avail- 
able and more prosaic methods of trans- 
portation were insisted on. 


Fourth Aviators’ Ball 


Plans for the fourth annual aviators’ 
ball, to be held at the Hotel Astor on Mon- 
day evening, April 24, are rapidly swing- 


COMING AERONAUTICAL 
EVENTS 


AMERICAN 


Apr. 30.—Spring Show and Open- 
ing Meet, Curtiss Field, 
Mineola, L. I. 

May  —WNational Balloon Race. 

Sept. 4—Detroit Aerial Water 

(about) Derby, Detroit. (Curtiss 
Marine Flying Trophy 
Competition. ) 

Sept. 15.—Detroit Aerial Derby, 

(about) Detroit. (Pulitzer Trophy 
Race.) 

Sept. 30.—First Annual Interservice 
Championship Meet. (In 
preparation.) 


FOREIGN 


1—Coupe Jacques Schneider. 


Aug. 
(about) (Seaplane speed race.) 
Italy, probably Venice. 

Aug. 6—Gordon Bennett Balloon 
Race, Geneva, Switzer- 
land. 

1.—Coupe Henri Deutsch de 
la Meurthe. (Aeroplane 
speed race.) France. 
American elimination 
trials, if required, to be 
held about Aug. 15, at 
Mitchel Field, L. I. 
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ing into shape, and give promise of making 


- the ball, as it always has been, a brilliant 


close to the Winter's social season. The 
patronesses and the committee chairmen 
include Mrs. Charles Dana Gibson, head 
of the patroness committee; Barbara Bro- 
the junior committee; Emily 
Chauncey, of the entertainment committee ; 
J. Philip Roosevelt, of the Army aviators’ 
committee; H. Rogers Benjamin, of the 
Naval aviators’ committee, and Emerson 
MacMillin, treasurer of the hall. 

Other patronesses are Mrs. Laurence La 
T. Briggs, Mrs. R. Drace White, Mrs. 
Edward Breitung, Mrs. Rogers Benjamin, 
Mrs. Henry S. Zuckerman, Mrs. Donn 
Barber, Mrs. Charles T. Barney, Mrs. Gut- 
zon Borglum, Mrs. Marie Bernard, Mrs. 
Elihu Chauncey, Mrs. John Daniel, Mrs. 
Charles de Rham, Mrs. Nelson Doubleday, 
Mrs. Henry H. Flagler, Mrs. Lyttleton 
Fox, Mrs. R. Horace Gallatin, Mrs. Henry 
F. Godfrey, Mrs. Enrico Caruso, Mrs. Jay 
Gould, Mrs. Emanuel Gurlie, Mrs. E. M. 
House, Mrs. Otto Kahn, Mrs. Goodhue 
Livingston, Mrs. John Lee, Mrs. John Pur- 
roy Mitchel, Mrs. John B. Marsh, Mrs. 


_ J. P. Meuer, Mrs. Lewis Gouverneur Mor- 


of land and water routes. 


ris, Mrs. James Lowell Putnam, Mrs. 
George B. Post, Mrs. H. Rivington Pyne, 
Mrs. Monroe D. Robinson, Mrs. Theodore 
Roosevelt, Jr.; Mrs. Phillip Rhinelander, 
2nd; Mrs. Malcolm Sloane, Mrs. Morton 
L. Schwartz, Mrs. George B. St. George, 
Mrs. Samuel Wagstaff and Mrs. Henry 
Rogers Winthrop. 

Among those who will serve on the 


junior committee are Barbara Brokaw, 


Elizabeth Andrade, Ellin Mackay, Jeanne 
Reynal, Helen Meurer, Alice Beadleston, 


Louise Wilson, Marion de Rham, Gabrielle 


Gourd, Margherita De Vecchi and Mrs. 
Thomas Finletter. 


Plan Air Service to Atlantic City 


Regular daily air service between the 
Ritz-Carlton Hotels in New York and At- 
lantic City will be inaugurated in a few 
days. According to C. N. Reinhardt, who 
is in charge of the arrangements, passen- 
gers desiring to travel by air from New 
York to Atlantic City will have the choice 
Five and ten 
passenger planes will be used. Eventually 
the regular service may be extended to 
Washington, Philadelphia and other cities. 
Bookings already have been made at the 
Ritz-Carlton here. 

A year ago the rate for an air trip to 
Atlantic City was $100, but the new rate 
probably will be about $35. The machines 
will be chartered from established com- 
panies, including the American Airways 


Company, of which Mr. Reinhardt is a 


_ type. l 
_ twelve-passenger flying boat from the 


Director. This company, he says, has avail- 
able ten five-passenger H-S-2-L planes of 
the navy bomber type, and soon will have 
ready six more machines, including two 
Curtiss flying boats of the two-passenger 
It is also planned to acquire a 


American Transoceanic Company, and fast 
Leoning machines and probably some Fok- 
ker monoplanes. “The flying boats,” said 
Mr. Reinhardt, “will start from Eighty- 
third Street and the Hudson River. If the 
Fokkers are employed, they will take on 
their passengers at Garden City, L. I. 
Passengers booked at the Ritz-Carlton 
Hotel will be transported by motor car to 
the points of departure, where they will be 
placed aboard the flight machines.” 

Mr. Reinhardt said that the reduction in 
the rate for air transportation had been 
made possible by the low price at which 
the Navy Department is selling its surplus 
stock of air machines. ’’The larger flying 
boats of the ten-passenger size, which cost 


_ the Government in the neighborhood of 


a 


$30,000,” he said, “can be bought for 
$6,120. The two-passenger flying boats, 
which were acquired by the Government 
at prices up to $13,000, can be obtained for 
as little as $2,000. 

“T have been informed that the attrac- 
tive prices at which these flying machines 
are offered to the public by the Govern- 
ment have created a great demand for 
aeroplanes,” he added, “and that more than 
a dozen individuals within the last three 
weeks have bought planes from the big 
stock awaiting disposal at the Philadelphia 
Navy Yard. Most of these machines are 
brand new.” 


St. Louis Club Banquet 


The Flying Club of St. Louis held their 
Monthly Banquet at the Hotel Claridge, 
March 13, and a very pleasant evening 
was enjoyed by all those present. 

About 250 members including friends 
and also a number of officers and enlisted 
men were present from Scott field. Several 


short talks were made by the officers from 
Scott field, the Flying Club also renamed 
their flying field which was opened last 
December to be named Lambert field in 
honor of Major Lambert of St. Louis who 
has been a big figure in aviation for a 
number of yéars. 

The club is starting a drive on for new 
members and it is the hope of the club 
to increase its membership by 100 per cent. 

Moving pictures were shown of the 
Bombing tests that took place last June. 

The Flying Club’s new field at Bridgton, 
Mo., will be the scene of much flying this 
summer, and a number of interesting 
events will take place there. 


Witchita Falls Meet 


An aviation meet and carnival is being 
planned for Wichita Falls by the local 
American Legion Post, and will be held 
April 29-30. It is expected that thirty 
planes will participate. Government planes 
from Fort Sill will co-operate. 


AERONAUTICS IN CONGRESS 


The following memorandum concerning 
the progress of aeronautic matters in Con- 
gress has been prepared by the Aeronau- 
tical Chamber of Commerce. 

Feb. 8. Senate—Mr. Jones of Washing- 
ton introduces S. 3076,°a bill to establish 
a bureau of Aeronautics in the Department 
of Commerce for the purpose of making it 
unfinished business. 

Feb. 11. Senate—Appropriation for the 
National Advisory Committee for Aero- 
nautics struck out of Executive and In- 
dependent executive bureau bill (H. R. 
9981) by the Senate because of the pend- 
ing bill S. 3076 to create a bureau of aero- 
nautics in the Department of Commerce. 
Which brought up question of the need of 
the National Advisory Committee for 
Aeronautics. 

Feb. 13. Senate—S. 3076, a bill to create 
a bureau of civil aviation in the Depart- 
ment of Commerce discussed in the Senate. 

Feb. 14. Senate—S. 3076 passed the 
Senate 34 yeas and 16 nays. 

Feb. 15. House—Message from the 
Senate that it had passed S. 3076 and 
wished concurrence of the House. 

Feb. 20. Senate—Correspondence be- 
tween Secretary Hoover and the Attorney 
General regarding trade associations in- 
serted in the record. 

Feb. 28. House—Mr. Hicks: a bill (H. 
R. 10617) to authorize the conversion of 
battle cruisers into aeroplane carriers; to 
the Committee on Naval Affairs. 

March 1. House—Petition 4368. By 
Mr. Frothingham: Resolution passed by 
the Quincy (Mass) Chamber of Com- 
merce, praying for the converison of the 
cruiser Lexington to an aircraft carrier; 
to the Committee on Naval Affairs. 

Petition 4380. Petition of the Com- 
mercial Aircraft Association of South- 
ern California, Los Angeles, California, 
indorsing and urging support of the Hicks 
bill (H. R. 2815) a bill to create a 
bureau of civil aviation in the Department 
of Commerce; to the Committee on Inter- 
state and Foreign Commerce. 

March 3. Senate—Mr. Lodge presented 
petitions of 7,829 citizens of the city of 
Quincy, Mass., praying: that the battle 
cruiser Lexingon, now under construc- 
tion at the Fore River yard be converted 
into one of the two aeroplane carriers 
authorized unduer the naval treaty, which 
were referred to the Committee on Naval 
Affairs. 


House—Second Deficiency Appropria- 
tion Bill. An amendment to provide $150,- 
000 for helium experimentation and pro- 
duction cost. 

Mr. Hicks:ja- bill (H.R. -LOYIZ)% to 
authorize the conversion of battle cruisers 
into aeroplane carriers; to the Committee 
on Naval Affairs. 

Mr. Kelly of Penn.: a bill (H. R. 10717) 
to encourage commercial aviation and 
authorizing the Postmaster General to 
construct planes for air mail service; to 
the Committee on Post Offices and Post 
Roads. 

March 6. House—Mr. Hicks: a bill 
(H. R. 10742) to authorize the conver- 
sion of battle cruisers into aeroplane car- 
riers; to the Committee on Naval Affairs. 

March 9. House—Conference report 
on H. R. 998 (Independent Office Appro- 
priations Bill) advises Senate to recede 
from its disagreement to Amendment No. 
26. This amendment carried an appro- 
priation of $200,000 for the National Ad- 
visory Committee for Aeronautics and 
$10,000 for the construction of an addi- 
tional laboratory building. This amend- 
ment has been agreed to by the House. 

March 14. House—In submitting the 
Army Appropriation Bill H. R. 10871 the 
Committee cut the Appropriation of the 
Air Service to about $12,000,000. The 
Director of the Budget allowed $15,000,- 
000. Of the $12,000,000, $6,000,000 is al- 
lowed for the purchase of planes, $400,000 
for lighter than air and $400,000 for heli- 
um experimentation and production. 

Later in the discussion Mr. Fitzgerald in 
speaking on this bill urges the need of 
more money for experimentation. 

March 16. Senate—In discussing the 
Four Power Treaty, Mr. Reed introduces 
into the record the number of aircraft car- 
riers of Great Britain, Japan and the 
United States with their speed, their arma- 
ment and aircraft carrying capacity. 
United States has one; Great Britain 7; 
Japan 1. 

March 17. House—A document by Rev. 
M. D. Shutter of Minneapolis on “The 
Army of the United States as a Construc- 
tive Force” was introduced into the record. 
In this document, he speaks of the exten- 
sive savings in timber by the use of the 
Forest Fire Patrol. 

March 18. Senate—Appropriation of 
$1,900,000 allotted for the air mail service 
by the Senate. : 
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Aerial Service Between San Francisco 
and Los Angeles Starts Daily Operation 


With the delivery of two Aeromarine 
Navy HS flying boats to the Western Air- 
way Company of San Francisco, began a 
new era in aerial transportation on the 
Pacific Coast. Announcement of this new 
aerial service was made today by C. F. 
Redden, President of the Aeromarine En- 
gineering and Sales Company who have re- 
cently sold these two boats to the Western 
Airway Company. 

A regular passenger and freight air ser- 
vice between San Francisco and Los An- 
geles is already in daily operation. One 
of these flying boats leaves San Francisco 
at 8:30 in the morning and another leaves 
Los Angeles at the same time. The fare 
for the total distance is $50 per passenger. 

O. L. Gagg, Pacific Coast Representa- 
tive for the Aeromarine Company, stated 
recently that with the first of these Aero- 
marine Navy boats already in operation it 
would not be long before a large fleet of 
these same type boats would be winging 
their way between California cities. 

With the opening of the flying season, 
sales of the Aeromarine Navy HS flying 
boats are becoming frequent. The Easter 
Airways, Inc., of Baltimore, Maryland, 
who recently purchased two additional 
Aeromarine Navy HS flying boats have 
started one of these boats on a long com- 
mercial flight under the direct charge of 
the President, Mr. P. E. Easter. 

The first boat is now in Florida enroute 
to New Orleans. 

“Wherever there is a large body of water 
in the United States, Aeromarine boats 
have flown,” said Mr. Redden. “Their dis- 
tinctive white wings and hull have become 
a familiar sight to thousands of people and 
are establishing in the minds of the gen- 
eral public the fact that aerial transporta- 
tion properly conducted is absolutely safe. 
We ae more than gratified to see the in- 
terest taken on the Pacific Coast in Aero- 
marine boats, and expect as rapid devlop- 
ments out there as we have seen in the 
East and Florida.” 


Loening in New Building 


The Loening Aeronautical Engineering 
Corporation is now established in its new 
and specially equipped factory at Thirty- 
first Street and East River, New York 
City. 


National Aircraft Underwriters Moves 


The offices of the National Aircraft 
Underwriters’ Association, formerly at 15 
Park Row, New York City, are now at 
120 West 42d St. 


Hungesser Uses Farman 

Capt. Nungesser, next to Fonk, the 
greatest of French Aces of the World 
War, with a total of over 70 official vic- 
tories, has entered his order for a “Far- 
man” two seater Touring Plane to be de- 
livered to him on April 13th. Capt. 
Nungesser expects to make an aerial tour 
of Europe in the interests of commercial 
aviation. 


Aeromarine News 


New York, March 24, 1922—The dis- 
appearance and loss of a passenger carry- 
ing seaplane between Florida and Bimini is 
attributed to the lack of a Federal law en- 
forcing the inspection of aircraft, accord- 
ing to Charles F. Redden, president of 
Aeromarine Airways, of New York and 
Key West, which to-day ordered to sea 
five flying boats and their surface aero- 
plane mother ship to aid in the search for 
the missing craft. Mr. Redden sent the 
following telegram to the Chairman of the 
House Committee on Interstate and For- 
eign Commerce, which has now before it 
the Wadsworth Bill, providing for the reg- 
ulation of aerial traffic: 

“The seaplane which is reported missing 
off the Florida coast, with five passengers 
aboard, has attracted wide comment illus- 
trating the peril of flight. This seaplane 
does not belong to the Aeromarine Air- 
ways fleet and should not be identified with 
our operations between Key West and 


Havana. Flying is just as safe to-day as 
travelling by rail, when rigid inspection of 
equipment is provided, either by private 
organization or by public authority. The 
fact that we have transported thousands 
of passengers from the mainland to Cuba 
without injury or loss of life, is explained 
by rigorous requirements and extensive 
facilities. These, however, are the excep- 


tion in much of the general flying that is — 


now going on. Aircraft four and five 
years old, never properly overhauled or 
maintained, operate over territory which, 
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under conditions, invite disaster. When a — 


mishap occurs, legitimate aviation gets 
the blame. Such accidents will multiply 
with increasing loss of life and to the 
consequent detriment to aerial transporta- 
tion, unless Congress passes, without de- 


lay, the Wadsworth Bill providing for in- — 


spection of machines and licensing of 
pilots and establishing a Bureau of Com- 
mercial Aeronautics in the Department of 
Commerce.” 


LIFE INSURANCE AND AERONAUTICS 


By R. R. 


HE Commercial Aircraft Companies 

have in the past often brought up the 

question about the validity of the life 
insurance policies applying to the passen- 
gers in case of death caused by the par- 
ticipation in aerial flight. 

A life insurance policy is a contract is- 
sued by a company or corporation to a 
person to indemnify the beneficiary or 
beneficiaries in case of death. 

Since a.life insurance policy is a life 
contract between the company and the as- 
sured, it is important that the company 
(and therefor directly or indirectly the 
policy-holders) know whether the appli- 
cant is engaged in an occupation or pro- 
fession which is extra hazardous or 
whether the physical conditions of the ap- 
plicant are normal, in order that the or- 
dinary span of life may be expected. 

If this information is correctly given 
and accepted by the company, in most 
cases the policy is incontestable for any 
cause whatsoever after having been in 
force one or two years, depending on the 
company; with the exception of the fra- 
ternal orders, who do not have any uniform 
rules in this connection. To quote the 
actual wording from one of these life in- 
surance contracts, it states that “there are 
no restrictions under this policy while in 
full force of travel, residence, occupation 
or military or naval service.’ This would 
also include aeroplane flights as passenger 
or otherwise. 

In the New York Times, Sunday, March 
26, the following item appeared: “The 
Larabee Flour Mills Corporation will col- 
lect $200,000 as the result of the death of 
August Bulte, who perished in the sea- 
plane Miss Miami.” 

Three officials of the same corporation 
in November, 1919, applied for life insur- 
ance of $600,000, the policies payable to 
the corporation. The applications for in- 
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surance of $200,000 each were from Frank 
Larabee, Fred D. Larabee and August 
Bulte. 
and Fred Larabee, but the application of 
Frank Larabee was held up. a 

_The next March Fred Larabee died and 
his company was paid $200,000. He had 
paid one premium. 


Frank Larabee reapplied for insurance — 


in September, 1920, and obtained a $100,000 
policy. He died in June, 1921, after pay- 
ing one premium, and $100,000 was paid 
to his company. 


Policies were issued to Mr. Bulte — 


The policy issued on the life of August Pr: 


Bulte in November, 1919, has drawn three 
premiums to date. 
insurance of its officials the Larabee mills 
will have collected one-half million dollars 
in two.years. The total premiums paid 
was about $17,000. 

It is usual in most life insurance com- 
panies to issue what is known as a “double 
indemnity” coverage at the approximate 
rate of $1.00 extra premium for each 
$1,000 in the amount of the policy. This 
double indemnity stipulates that in case of 
accidental death of the person therein in- 


sured double the amount of the policy — 


shall be paid to the beneficiary or benefi- 
claries. ‘ 


There is a clause in reference to this 


article which reads somewhat as follows: 
“The double indemnity feature of this 
policy does not cover during military or 
naval service of any kind in time of war 
or by engaging as a passenger or otherwise 
in submarine or aeronautic expedition.” 
It may be, therefore, stated that in most 
cases where life insurance has been issued 
without question and is in force one or 
two years, as per stipulated incontestable 
period in the contract, that any claim aris- 


ing from death suffered from participating — 
in aeronautics is not contestable by the — 


life insurance companies. 


Through corporation — 
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THE PROGRESS OF RESEARCH 


By Brig. Gen. R. K. BAGNALL-WILD, C.M.G., C.B.E., F.R.A.E.S. 


Director of Research in the British Air Ministry 


(Concluded from page 79). 


Navigation 
The most difficult of all problems in connection with “Navi- 
gation” is the provision of means in foggy or misty weather 
to enable an aircraft to locate the aerodrome for which it is 
bound and to make a successful landing to it. Unquestionably 
it is this difficulty which causes pilots on long routes to prefer 
to fly under, rather than over, clouds. Professor Jones, in a 


paper read not long since before the Royal Aeronautical 


Society, gave many reasons why it would be better for such 
flights to be made above the cloud layer, but ample experience 
before then and since has shown that it is no use to expect 
pilots to do this until their minds are reassured as to the 
adequacy and reliability of the ground organization enabling 
them to make safe landings through fog. 

As one of the Committees of the main Aeronautical Re- 
search Committee, Professor Lindermann suggested that the 
best means of landing in a fog might well prove to be the 
provision by the aerodrome so afflicted of two pairs of small 


_ kite balloons floating above the cloud layer, the first pair being 


at such an altitude as would enable a gliding machine, which 
passed between them, also to glide between the second, and 
lower, pair, and after an equal interval of time to land on the 
aerodrome. 

In the case of thin fogs or ordinary mists it may be that 
the specially bright red ground-flares which are now being 
tried will suffice. In heavy fogs there is always the possibility, 
given the right ground organization, of detecting the position 
of an aeroplane by sound and of signalling to it by’ wireless 
when to glide down and in what direction. This has been 


_ done successfully at Croydon. 


_ gravity, and is therefore remarkably fool-proof. 


Suggestions have been made to get rid of the fog either by 
mechanical means of pumping, or alternatively by electrical 
discharges, or even by burning vast quantities of coal or other 
fuel in order to warm the air above the saturation point; these 
three methods could easily be tried on a small scale and would 


doubtless work; when, however, they are figured out for an 


aerodrome of normal size the cost of their introduction is 
found to be prohibitive. 

~ When in 1912 use was made of the precessional movement 
of a gyrostat to measure the velocity of roll on one of His 
Majesty’s ships, it was not contemplated that by far the most 
successful application of the apparatus would prove to be for 
air travel; it is known as the gyro turning indicator, and ample 
experience has shown that it is more sensitive and much more 
rapid in its indications than any other method that has been 
trip for indicating the turns of an aeroplane. Unlike the use 
of a constant azimuth gyro, this apparatus does not need to 
be delicately balanced as regards the position of its center of 
Aeroplanes 
flying in a fog frequently get into turns without knowing it, 
and when they do so, the magnetic compass, particularly when 
of an old pattern, is pretty sure to indicate a turn in the wrong 
direction, and so thoroughly mislead the pilot. 

Modern compasses are much less affected than were their 
predecessors by the yawing oscillations of an aeroplane or even 
by* moderately rapid turns off North, and this is due in the 
first instance to the work of Keith Lucas and Lindemann when 
at th Royal Aircraft Establishment, and later by the work 
of Dr. Bennett of Emmanuel College, Cambridge, and the late 


~ Lieut-Commander Colin Campbell of the Admiralty Compass 


Observatory. The Farnborough work showed the advantage 
gained by a long period, whilst the later inventors pointed out 
the great advantage of damping. the oscillations of the mag- 
netic needles even to the point of aperiodicity. 

It is a natural speculation as to what is likely to be the 
amount of deviation error in the magnetic compass when 
machines are built entirely of steel. Such tests as have already 
been made are, however, reassuring in this respect. It seems 
that the deviation error in any machine is largely dependent 
on the proximity of the engine, and that this effect pre- 
eet whether the framework is constructed of wood or 
of steel. 

As regards navigation, either when flying over the sea out 
of sight of land, or when flying at any time above clouds, the 
necessary instruments to enable the position to be determined 
by the methods of nautical astronomy are now available. They 


have become sufficiently developed to enable the position to be 


obtained with a probable error not over ten miles. This is as 
high a standard of accuracy as is necessary for ordinary air 
work: it enables a check to be made on the Dead Reckoning 


— a 


course, and upon any determinations of positions derived from 
wireless methods. 

The study of Directional Wireless is being steadily pressed 
forward. A particularly promising form of it is the rotating 
wireless beacon; this method offers the very considerable bait 
of freedom from the troublesome quadrantal error, but it, 
like other wireless methods, depends for its ultimate accuracy 
on a careful study of the conditions which determine the 
nature of the path followed by the waves. 


Machines 


The question of stability is being continuously studied, and 
I hope in the future that it will prove possible so to organize 
the work as to give more time to this important subject. If 
possible, one of the National Physical Laboratory wind chan- 
nels should be allocated entirely to this work. 

Stability may be either inherent or automatic. Automatic 
stability is attained through the operation of some more or 
less complicated auxiliary mechanism, whilst inherent stability 
is stability due directly to the nature of the design of the 
aerodynamic surfaces, the disposition of weights, etc. If in- 
herent stability can be attained there will be small need for 
automatic stability. At present the problem of longitudinal 
stability is to a large extent solved, but that of lateral stability 
still requires a great deal of work to be done upon it. Much 
has also to be done on the measurement of pressure distribu- 
tion over wing surfaces; I hope that in the future it will be 
possible to give more time to this subject. 

Not a little public attention has been drawn to the interesting 
arrangement of slotted wings proposed by Mr. Handley Page. 
A large Handley Page monoplane wing with a single long slot 
is now at Farnborough awaiting test. This wing also has short 
slots in front of each aileron. Two other new Handley Page 
designs are also in hand. The results will be followed with 
great interest. The earlier trials have shown very remarkable 
results. A D.H.9 aeroplane, fitted with a Puma engine, was 
found when equipped with a Handley Page wing to have both 
greater aerodynamic efficiency and greater climbing capacity 
than when fitted with the standard wing. The climbing slope 
in the one case was 1 in 7.2, and in the other 1 in 10.4. This 
is an important consideration when clearing obstacles around 
an aerodrome. Moreover, for getting off and on to decks, 
it was found that the launching run with the Handley Page 
wing was less than half that necessary with the standard wing 
under similar conditions. Public attention has also been drawn 
to the “Alula” wing, and careful tests have been made of 
models in the wind channel; these have not so far demon- 
strated that a wing made in this fashion should be exception- 
ally good, but it is conceivable that the scale effect between a 
model and a full size may be unusual in a wing of this shape. 
The point is being looked into. 

As regards propellers there is no doubt, as has been pointed 
out by my predecessor, that a complete metal propeller would 
be a great boon. I would even go so far as to say that for all 
Service aeroplanes in the East they ar essential, even at the 
cost of a greater propeller weight. For sizes of over 450 hp. 
there is reason to hope that the increase in weight will not 
exceed 10 per cent. 

Now that the supercharging of aero engines has been shown 
to be a possibility, it is necessary, in order to take full ad- 
vantage of it, to provide a variable pitch propeller; these 
will also almost certainly have to be of metal. Work is there- 
fore in hand in this direction at Farnborough, and I trust that 
it will be found possible to do all that is necessary without a 
disadvantageous increase in weight or complexity. 

The ability to fly off or land on the deck of a ship is be- 
coming increasingly necessary. Development work to this 
end is in hand, and I hope the future will show that amphibians 
as well as aeroplanes will be easily capable of being used for 
this purpose. It is very necessary that they should, since 
descents onto water cannot always be avoided, and “landings” 
of this kind with aeroplanes are liable to be expensive. Experi- 
ments are in hand to examine into the sea-keeping abilities of 
the large N.4 flying boats. These weigh some 30,000 Ibs. and 
have engines giving a total of 2,600 hp. It is hoped they will 
prove themselves good sea going craft. 

And what of the helicopter? It is difficult to know what 
to say. Efforts are proceeding and public money is being 
spent; we shall, I hope, be rewarded for our foresight. Mr. 
Brennan’s helicopter has flown to the extent of lifting the 
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pilot and 250 lbs. useful load—an encouraging preliminary 
flight. 

Much public attention has beeen drawn to the tests made 
this winter on different types of fuel tank proposed by various 
designers. As is generally known these tests were made by 
inflicting on the tanks submitted a destruction experiment 
analogous to that of a heavy crash. 

The difficulties in regard to the construction of fuel tanks 
were brought home during the War. It was soon found that 
the use of a suitable rubber envelope would prevent petrol 
from leaking from a small bullet hole, but the problem to be 
solved was a much more difficult one than this. If an empty 
fuel tank were fired at, a small hole would be made in the 
metal wall at entry and another at exit. If this, however, were 
done with a full tank the size of the hole at entry would not 
be changed, but the exit hole would be enormously increased 
in size, sometimes amounting to the blowing out of the far 
side of the tank. The latter effect was no doubt due to im- 
pulsive pressure in the liquid, but the right steps to take in 
order to minimize its effect were not so easily apparent. As 
is now generally known something very close to a solution 
was found in the introduction of a very thin walled tank 
coated on the outside with rubber and known as the Imber 
tank; it was, however, somewhat heavy, and was not con- 
sidered to be entirely satisfactory as a fuel container under 
the conditions of a crash. When a tank full of petrol crashes 
there is initiated in the mass of the liquid an intense impulsive 
pressure not very dissimilar to that which is created when a 
high velocity projectile is suddenly brought to rest in the first 
few inches of the penetration of the liquid mass. To test the 
Imber tank, two Sopwith Camel aeroplanes were fitted with 
main and gravity tanks of this pattern and dropped, with en- 
gines going, from Airship R.33. The intent was to stimulate a 
spinning nose-dive crash with engines running and all possible 
causes of fire on impact free to operate. In the first test the 
main tank was burst by the impulsive pressure and a mad spray 
of petrol hot up; the gravity tank did not suffer so badly. In 
the second test the engine did not open out fully and the crash 
was less severe; both tanks survived and there was no spray 
or leakage of petrol. In neither case was there a fire. 

Materials 

The work of the Materials Sub-Committee of the Aero- 
nautical Research Committee has led to the undertaking of 
researches of very great importance, not only for the future of 
aircraft construction, but for the engineering industry gen- 
erally. On the latter, however, this is not the place to dilate. 
The special need in aircraft construction which differs from 
previous engineering experience is the enforced weight limit. 
The long confirmed custom of measuring the tensile strength 
of a material and then dividing this by some “factor of safety” 
of 5, 6 or 7 is inapplicable to aircraft since the resulting struc- 
ture would be far too massive. In aircraft, perforce, finer 
limits have to be worked to and this renders it essential that 
the logical basis of design should be closely examined. The 
result of this scrutiny is to show the need to think rather of 
fatigue limits than of ultimate stress limits. The great differ- 
ence betwen these two methods is seen in the effect of a tool 


; 


mark or scratch on say a crank-shaft. Under a steady stress, 
local yielding would quickly absorb the minute area of high 
stress, but under an alternating stress the sensitive area is 
pulled to and fro until an appreciable portion of the shaft is 
weakened, and breakage results. A study of these matters is 
bringing forward new methods of testing, and it has, moreover, 
thrown light on that “scientific puzzle,” the spiral fracture of a 
shaft. Work at Farnborough has shown the ideal limits for 
tensile strength and with certain substances this limit has, 
temporarily, been very nearly attained. I need not dilate on 
the immense importance of these possibilities to all engineering 
work, and to that of aircraft especially. 

Tests on the fatigue of the materials used on aircraft are 
being carried out at more than one center. Investigations on 
this, or allied subjects, are being undertaken at the Universities 
at Leeds, Edinburgh, Bristol and Birmingham, in addition to 
researches at the National Physical Laboratory and elsewhere. 

Perhaps the most troublesome material in present-day air- 
craft is the rubber tubing used for conveying petrol. It has to 
be of the “P.R.” or “petrol resisting” quality, and it seems 
unfortunately to be the case that the effective life of this rubber 
is but six months, so that by the time it has been shipped to a 
distant Air Force center and been passed into store for a 
moderate time, a large proportion of its effective life—and 
sometimes the whole of it—has vanished. To avoid this serious 
difficulty the Royal Aircraft Establishment has fitted machines 
with piping of copper; but it is unfortunately much more 
difficult to fit stiff pipes than flexible ones. Happily, however, 
the “petroflex” piping devised by Mr. Blaisdell affords a very 
useful means of avoiding both the rapid aging of the rubber 
and the stiffness of the copper. Petroflex in rather a wonderful 
material. It is made up of some ten layers, glued together, of 
the intestines of Chinese hogs, of which, fortunately, there 
seem to be illimitable numbers. Around these are layers of can- 
vas, fire-proofed. Outside this in turn, as a final protection, is 
a spirial of metal wire (aluminium in the case of land ma- 
chines). This tubing appears to be totally unaffected by petrol, 
though care has to be taken to keep water away from its inside. 
Experiments have shown that the piping will stand as much as 
200 lb. per square inch of internal pressure. Fifty sets have 
been sent out to the East for trial. 

A supply of the right quality of timber for building aircraft 
is one of the most serious responsibilities to those in charge of 
such matters. It has been of especial importance in the last 
few years owing to the world demand for timber of all kinds, 
and the consequent indisposition of markets to take great 
trouble in sorting the timber or in drying it. This bears par- 
ticularly hard on aeroplane construction, and I am therefore 
very glad to find that Canada is no supplying spruce so care- 
fully selected that it seems not unlikely that over eighty per cent 
will be found to comply with our best quality specifications. 
There are therefore great possibilities in this direction. 

An interesting development is the introduction of non- 
magnetic steels for those parts of aircraft which are in the 
immediate neighborhood of magnetic compasses. The use of 
stainless steel or stainless iron has also many possible appli- 
cations. 


Sixth Corps Aero Plans 


Plans for class room instruction for offi- 
cers desiring to take the examinations for 
promotion in the Reserve Corps were laid 
March 25 at a meeting of the Air Service 
Officers’ Association of the Sixth Corps 
Area. The meeting was held in the Army 
and Navy Club, Chicago. Major William 
C. McChord, Air Officer of the Sixth 
Corps. Area, and Lt.-Col. Morris N..Keck, 
engaged in the organization of the reserves 
in this area, gave short talks on what had 
already been accomplished in the way of 
organization and the plans for the future. 

According to these officers, the funda- 
mental basis for promotion in the reserves 
will be that of inherent ability, rather than 
promotion on the basis of seniority, as in 
the regular army, where, it was added, 
conditions were somewhat different and 
that promotion by seniority seemed to be 
the most practical method. 


“I do not anticipate that the technical 
and general examinations which candidates 
for promotion will be called upon to pass 
will be very severe,” said Major McChord. 
“Great weight, however, will probably be 
given to the candidate’s demonstrated 
ability in civil life, his past record in the 
service and the extent of his present in- 
terest in the work of the organized re- 
serves. All these things will be taken 
into consideration in connection with the 
examining board’s estimate of his value to 
the reserves in the particular rank and 
branch of the service for which he is tak- 
ing the examination. There are many va- 
cancies in the grades of Ist lieutenants, 
captains, and higher grades which must 
ultimately be filled, and we are bending 
every effort to pick men competent to fill 
them. It is a painstaking and difficult task. 
Let me repeat that, other qualifications be- 
ing equal in considering candidates for 
vacancies, evidence of continued and sus- 


tained interest in the difficult period that 
the reserve is now going through will un- 
doubtedly carry weight with the examining 
boards.” ‘e 
First Lieut. Kenneth T. Price of the re- 
serves gave a résumé of the probable line 
of question in the examination on Military 
Law. His talk will be followed from time 
to time by other members of the reserve, 
leading discussions of other subjects the 
examinations are scheduled to cover. Capt. 
P. G. Kemp, A. S. O. R. C., chairman of 
the association, presided at the meeting. 
Other reserve officers present were: Lts. 
Joseph P. Dunne, Homer S. Watt, Her- 
man H. Woeltjen, William E. Bausch, Ar- 
thur H. Stanton, J. W. Schroeder, Henry 
T. Hemmingway, E. G. Tuttle, R. E. Ails- 


worth, Leo L. Leonard, C. G. Geisler, S. J. — 


Bovey, Raymond R. Rehm, Keith Jones, 
Otto Grafe, Roger F. Howe, J. C. Keogh, 
R. C. Kuhn, M. D. Harbula and Dallas M. 
Speer. 
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_ which alone are of any practical importance. 


_a force must be exerted upon it. 
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THE THEORY OF THE SCREW PROPELLER* 


By A. BETZ, GOTTINGEN 


HE reason why the comprehension of what occurs in 

the vicinity of a propeller is commonly regarded as 

especially difficult, does not lies so much in the com- 
plexity of the hydrodynamical phenomena as is our limited 
ability of geometrical presentation, which some times fails 
us, even in simple cases, when these have a spiral form. 
The mathematical treatment is rendered still more difficult 
by problems connected with the propeller symmetry. Aside 
from the above inconveniences, which are not inherent in the 
nature of the phenomena, the propeller offers no greater 
difficulties than the majority of other hydrodynamic problems. 
By confining ourselves to the most essential phenomena, we 
can represent them in a very simple fashion. It is character- 
istic of this simplicity that we have long had a presentation 
of the theory of the propeller in Rankine’s propeller slip-stream 
theory, which is a fairly close approximation to the truth 
and which may be regarded as a sort of forerunner of the 
modern theoryt of aerofoils. Only when we endeavor to 
acquire a more accurate knowledge of the phenomena, will 
the theoretical treatment become more difficult. Our knowl- 
edge is most deficient in regard to the mutual action of pro- 
peller and airplane. In this connection, we must depend 
almost entirely on experiments. The cause of this ignorance 


resides less, however, in the propeller than in the resistance 


of the aeroplane, which here plays a very important role. This 
problem of the resistance of a body moving in a fluid and 
the attendant loss of energy, aside from any special cases, 
has thus far withstood all theoretical treatment and has had 
to be worked out almost exclusively by means of experi- 
ments. It is therefore natural that our imperfect knowl- 
edge of the phenomena which determine the resistance of 
the aircraft also hinders the theoretical treatment of the 
related propeller phenomena. The problems relating to the 
independent operation of the propeller are, on the contrary, 
with the exception of a few very special problems, mostly 
solved, at least as regards propellers with favorable shapes, 
This limitation 
has the advantage of enabling us to assume as small the loss 
of energy from friction and the formation of fortices, over 
which we have the least control, as compared with the amount 
of energy otherwise lost, and the further special advantage 
that the large number of shapes which otherwise would have 
to be considered is thereby greatly reduced. The following 
exposition will consist of a brief review first of the funda- 
mental development through later researches, which demon- 
strate the connection between the propeller slip-stream theory 
and Froude’s so-called “propeller blade theory.” 

If we wish to exert a force on a body, for example, on a 
vehicle to overcome the head resistance, we must use some 
other body as a brace and exert upon it the same force, but 
in the opposite direction (law of action and reaction). In a 
moving vehicle on the solid earth, the latter is nearly always 
the resisting body, which, cn account of its large mass, suffers 
no noticeable change in speed from the reaction. The case 
is different, if we utilize a relatively small body which is 
not rigidiy connected with the earth. In such a case, the body 
is affected by the force of reaction and acquires a noticeable 
velocity. This phenomenon is very apparent in firing a cannon 
ball. We wish to impart a velocity to the ball and therefore 
The cannon is the resisting 
body and is given a velocity in the opposite direction to that 
of the cannon ball (recoil). . The case is similar if we wish 
to set in motion a body in a fluid (air or water) by means 
of a propeller. We may thing of the process as follows: 

mass m of the fluid is utilized for a second as the re- 
acting body and acquires a certain velocity v. Then another 


equal mass of fluid is brought into play and serves as the 


reacting body for the next second, etc., so that in each second 
a mass m acquires an increase in velocity v. If S represents 
the propeller thrust, the force of reaction must have the 
same value and the acceleration v, imparted to the mass 
m in one second by the action of this force, is v= S/m. 

It is not essential for us to think of the process as being 
divided into intervals of one second. If we represent each 
interval by 1/nth of a second and take the corresponding 
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Propulsive Efficiency.’? Transactions of the Institution of Naval Archi- 
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1/nth part of the mass, we obtain for the same reaction force, 
the same velocity and the mass accelerated per second remains 
the same. The velocity imparted to the reacting fluid is 
directly proportional to the thrust and inversely proportional 
to the mass of fluid acted upon per second. With this velocity, 
the fluid acquires an increase in energy amounting to %mv~ 
per second, This energy must be supplied in addition to the 
useful power in order to obtain the desired thrust. It means, 
however, an unavoidable loss of energy. 

It all other losses are disregarded, it follows from an ex- 
tension of the above reasoning that the most favorable case 
is when the thrust is evenly distributed over the whole surface 
of the propeller blades. This condition would be approxi- 
mately fulfilled by a propeller with very many blades. The 
theorems for the losses in the propeller slip stream obtained 
from this very simple theory are very useful for estimatign 
the efficiency of a propeller, since the remaining losses are 
ordinarily considerably smaller and not. so dependent on 
external conditions. 

The theory also gives the velocity with which the fluid 
passes through the plane of the propeller. It may be shown 
that the fluid passing through the propeller acquires half its 
acceleration in front of the propeller and the other half be- 
hind it. An accurate knowledge of the flow at the plane of 
the propeller is however much desired, since it will give us 
a basis for calculating the blades and the position to be given 
them in order to obtain the desired thrust. For this purpose, 
however, the results of this primitive theory are no longer 
entirely adequate. So long as but little was known concerning 
the action of the fluid on the propeller blade, there was no 
great need of a more accurate knowledge of the flow in the 
plane of the propeller. But after the investigation of the 
phenomena of aerofoils had laid in this respect the founda- 
tion for a more accurate calculation of the propeller blade, 
it was also desirable to increase the knowledge of the flow 
in the vicinity of the propeller. 

There were in the main two points requiring further eluci- 
dation. In the first place, the propeller, in addition to the 
motion of the slip stream parallel to its axis associated with 
the thrust, also generates tangential motions which necessi- 
tate a slight correction to the considerations of energy and, 
what is more important, produce a noticeable increase in the 
flow through the propeller disk. In the second place, screw 
propellers always have had a very limited number of blades. 
It was therefore desirable to determine what difference this 
circumstance makes in comparison with the assumption of 
a large number of uniformly distributed narrow blades. In 
both directions considerable progress has recently been made. 
Although some points have not yet been worked out for con- 
venient practical application, the principal difficulties have 
nevertheless been overcome. 

The investigation of the rotation of the propeller slip stream 
is closely connected with the above-mentioned considerations 
of the simple older theory. Simply, the propeller torque 
is substituted for the thrust. The connection between the 
individual quantities is indeed considerably more complex in 
this extended propeller slip-stream theory than in the older 
theory, and the calculations are more difficult. But after 
the requisite laborious calculations have once been made, 
the results can be expressed in the form of curves, which can 
serve as the basis for practical applications.* 

The second point, in which the old propeller slip-stream 
theory needed to be supplemented, was the assumption that 
the thrust could be distributed at will over the surface of 
the propeller disk, which holds true to a certain degree for 
a propeller with very many narrow blades, but certainly not 
for an aeroplane propeller with two blades which cover only 
a very small portion of the propeller disk. It may however 
be here noted that the difference in comparison with the 
uniform distribution is not so great as appears at the first 
glance. On account of the revolution of the propeller, its 
blades exert a pressure at every point of the propeller disk, 
only not simultaneously and continuously, but periodically, 
always again at another place. 

For the treatment of this propeller with widely separated 
blades, there is a very useful method which was developed 
principally in connection with the theory of aerofoils and 
has already been very successfully applied in that connection 
(Compare the article, Betz, “Einftthrung in die Theorie der 
Flugzeug-Tragfliigel,” Die Naturwissenschaften, Vol. 6, p. 557). 
A field of well-defined vortices is connected with the distribu- 


* Betz, Eine Erweiterung der_Schraubenstrahltheorie, Zeitschrift fir 
Flugtechnik und Motorlufttschiffahrt, 1920, Vol. CI, p. 105. 
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Fig.1 - The system of the most important vortices 
behind.a screw propeller. 
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Fig.2 - Most favorable thrust distribution over the 
propeller disk: 
a) according to the simple propeller slip- 
stream theory; 
considering rotation of slip-stream; 


considering finite number of propeller 
blades. 


Axis of rotation. 


tion of the propeller thrust, or the lift of a wing. Since, 
on the other hand, the motion of the fluid is definitely deter- 
mined by the vortices existing in it, we can calculate the 
flow from the thrust distribution by means of this concept 
of vortices. 

Such a calculation, however, consumes considerable time. 
An effort has been made, therefore to simplify this work. 
Fottinger gave a practically applicable method in his lecture 
before the Society of Naval Engineers (Schiffbautechnische 
Gesellschaft) in 1917.5 He proceeded from the correct con- 
cept that the strongest vortices are restricted to definite regions, 
so that we can represent them approximately by single vortex 
lines. ‘These lines are the propeller axis and the spiral lines 
going out from the tips of the propeller blades and encircling 
the propeler axis (Fig. 1) ). 

As in the theory of aerofoils, in which a corresponding 
approximation is employed, this simple vortex picture always 
performs very good service, when the flow is investigated at 
some distance from the vortex lines. That the picture of 
the flow in the vicinity of the individual vortex lines can 
no longer agree with reality follows from the fact that the 
theoretical velocity in the immediate neighborhood of an 
indefinitely thin vortex line is infinitely large. If we wish 
to investigate the flow in the vicinity of the vortex field, 
more especially, for example, at the place where the blade 
itself is, we must have as a basis more accurate data on the 
distribution of the vortices, that is, on the distribution of 
the thrust along the blade. 

After it had been demonstrated by the theory, of aerofoils 
(in which the same difficulties occur, though to a lesser 
degree) that the most favorable lift distribution gave very 
simple flow relations, the idea suggested itself to investigate 
as to whether, for the propeller also, the most favorable 
thrust distribution is not characterized by very simple flow 
relations. As a matter of fact, perfectly analogous laws for 
the propeller can be derived by proper modifications of those 
employed for aerofoils. + 

The most important one of these laws reads: The flow 
behind a propeller which has the least loss of energy agrees 
with the ideal flow. about rigid screw surfaces displaced 
axially backwards. The shape of these screw surfaces is that 
which is cut in the fluid by the propeller blades in their mo- 
tion. The speed of the displacement depends on the magni- 
tude of the thrust. 


* Fottinger, Neue Grundlagen ftir die theoretische und experimentelle 
oe wabied 3 des Propellerproblems, Jahrbuch der Schiffbautechnischen 
Gesellschaft, 1918, Vol. 19, p 385. ; 

t A. Betz, Schraubenpropeller mit geringstem Energieverlust, with 
an appendix by L. Prandtl, Nachrichten der Gesellschaft der Wissen- 
schaften zu Gottingen, Math. physik. K1. 1919, p. 193. 
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However simple this statement concerning the flow generated 
by a propeller with the most favorable thrust distribution 
may appear, the problem is nevertheless not entirely solved 
by it. The mathematical treatment of the flow about such 
a displaced screw-surface presents very great difficulties. 
Prandtl has given an approximate solution of this problem 
in an appendix to the writer’s article mentioned in the foot- 
note. ‘Though this solution does not give entirely accurate 
values, especially for the two-bladed prcpeller, it is perfectly 
satisfactory however for practical purposes. 

Fig. 2 represents the most favorable thrust distribution, as_ 
determined by the old propeller slip-stream theory and also — 
by the later improvements of the same. The thrust per unit 
surface is represented for the different distances r from 
the axis of the propeller. In case c, the thrust, which is 
here concentrated on the blade, is to be thought of as uni- 
formly distributed on the circumferences belonging to the 
corresponding radii. In the old propeller slip-stream theory, 
the thrust is evenly distributed over the whole surface. With 
the consideration of the slip-stream rotation, we obtain a. 
pressure drop at the axis and, with the consideration of the 
finite number of blades, we obtain also a pressure drop at 
the blade tips. ( 

In deducing the laws of the screw propeller with the most 
favorable thrust distribution in the case of a finite number of 
blades, it has been assumed that the thrust is so small that — 
the flow velocities generated by the propeller can be re- 
garded as small in comparison with the proper motion of 
the propeller. We can, however, by foregoing strict mathe- 
matical accuracy, but without any error worth mentioning, 
so modify the laws that they will also hold good for more 
heavily loaded propellers. 

In all the preceding discussion it has been taken for granted 
that we possess in the propeller blades a suitable device for — 
exerting forces on the air, which will produce the desired 
thrust. No knowledge has been gained however as to the 
necessary shape of the blades for obtaining the desired effect — 
nor as to the loss of energy due to the production of pressure 
by the blades. These data may be supplied by a method en- 
tirely different from the preceding. Its principles were ex- 
pounded by Froude in 1877. Both theories, the propeller 
slip-stream theory and the propeller blade theory, long ex- — 


isted’ side by side, without our being able to give an entirely 
satisfactory explanation of the real connection between them. Knowledge 
of the phenomena in the vicinity of aerofoils, and more especially of 
the influence of the span on the resistance, first shed light on the cor- 
responding phenomena in the vicinity of propellers. 

If we assume that the effects of the individual parts of the blade, in 
its motion through the field, are independent of each other, we only need 
to determine experimentally, once for all, the forces arising in connection — 
with the motion of definite cross sections, in order to calculate from them 
the forces acting at every point of the blade. The magnitude and direc- 
tion of the velocity of the particular portion of the blade is indeed given 
by the two components, the circumferential and the forward motion. 
From the forces acting on the individual portions of the blade, the thrust 
and torque of the whole propeller can then be readily calculated. In 
practice, this method has the important advantage of giving the relation 
between the thrust and the torque, on the one hand, and the shape of 
the blade, on the other. Unfortunately, the assumption that the indi- 
vidual parts of the blade do not interfere with each other in their effect, 
is not correct. In practice, we may, to a certain extent, avoid this diff- 
culty by taking as the basis of the calculation for each propeller type, 
somewhat different section characteristics, so selected that the resulting © 
values for the whole propeller agree with the experimental values. 

The propeller slip-stream theory, especially in its improved form, now ~ 
gives us the basis for determining the mutual influence of the parts of © 
the blade, so that, in calculating the shape of the blade, we can get 
along with certain section characteristics, which have been determined 
once for all. As we have already seen, the fluid has acquired a certain ~ 
added velocity in passing through the propeller disk. Consequently the © 
motion of the blade section relative to the fluid is dependent not only on 
the forward and circumferential speed, but also on this proper velocity 
of the fluid. In this acquired velocity, expression is, however, found for 
the whole influence exerted by the remaining parts of the propeller on — 
the effect of an individual section. The connection between the acquired 
velocity and the section characteristics is especially manifest if we com- 
pare the loss of energy, as given by the propeller slip-stream ‘theory, — 
with the loss appearing at the blade in consequence of this added velocity. 
When we thus combine the propeller slip-stream and propeller-blade 
theories, we obtain a complete theory, corresponding well with facts, — 
of the screw propeller operated by itself. The propeller slip-stream 
theory gives the action of an ideal propeller which, among other things, 
forms the basis for the correct application of the propeller-blade theory. 
The latter clears up the additional phenomena which depend on the spe- — 
cial properties of the blades and more especially the magnitude of the © 
losses at the propeller blade, not considered in the propeller slip-streanr — 
theory. iq 

It intended to show, by the above explanations, that the new 
theories present the possibility of investigating the phenomena in the 
vicinity of a propeller, so as to be able to calculate its action on the 
basis of fewer experimental values. As already mentioned, there is still 
much work to be done in reducing the methods to a convenient form for 
practical application. There is also much still to be investigated experi- 
mentally. Aside from all questions concerning the mutual effect of 
propeller and aeroplane, there are the characteristics of the blade sec- 
tions, which still require thorough investigation. Although we have — 
very accurate values for aeroplane wings, it is still uncertain whether — 
these values can in all cases be applied in their present form to pro- — 
pellers. The centrifugal force of the revolving propeller may well cause 
deviations. Furthermore, at high velocities, the compressibility of air, 
as likewise the so-called cavitation in water, plays a certain role. There 
is still, therefore, in spite of all theoretical progress, a rich field for 
experimental activity in connection with the screw propeller. t 

(Translated by the National Advisory Committee for Aeronautics.) 
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, COMMERCIAL AVIATION DEVELOPMENTS IN EUROPE 


By W. KNIGHT, M. E. 
(Continued from page 3) 


ITALY 


In Italy, unlike the other countries we have discussed so 
far, the Government has taken a surprisingly limited interest 
in the development of civil aviation, whereas after the war, in 
other countries, the Governments have done all that was pos- 
sible in order to encourage the establishment of aerial lines 
and in keeping alive the aircraft manufacturing industry. 
In Italy, due to either or both the lack of funds in the 
budget to devote to aeronautics and the lack of a well de- 
fined program in aeronautics, we find that since the war the 


' burden of keeping alive aeronautics in Italy has been thrown 


entirely on the shoulders of aircraft manufacturers. Under 


the circumstances, it is rather remarkable what has been 


done by them in the last two and one-half years, with practic- 
ally no orders from the Government and thrown on their own 
resources for finding markets for their products. 

Aircraft manufacturers in Italy have been devoting all their 
efforts since the war in creating a demand for Italian air- 
crafts abroad, and the few good firms that are still in exist- 
ence are finding that their efforts are meeting with a good 
success. 

The skill of the Italian workers, the ability of Italian aero- 


nautical engineers, which is of a high order of excellence, 


and the comparatively low cost of labor in Italy, due to the 


_ exchange situation, makes it easy for Italian aircraft manu- 


facturers.to sell their products abroad and to keep from dis- 


- banding at least the nucleus of their manufacturing and de- 


signing organization, which during the war was composed of 


almost 500,000 men. 


The most important firms which are still in the market as 
aircrait manufacturers are: the Ansaldo, the Caproni, the 
Breda, the Fiat, the Macchi and the Savoia. ‘The last two 
having particularly specialized in the design and construction 
of seaplanes and hydroplanes, which can compete with similar 
construction made by other nations, some of their types 
being distinctly superior to corresponding types built by other 


nations. These two firms are doing very good export busi- 


ness and are supplying hydroplanes to foreign navies besides 


- the Italian Navy. The Ansaldo Company has built a number 


of aeroplanes for passenger service of a very good design and 
well adapted for such service. The Fiat Company has built 
the best wooden aeroplane for commercial purposs, whiech 
has been flown so far. This machine was designed and con- 
structed by Rosateli, (one of the most genial aircraft de- 
signers), for making the flight across the Atlantic, which, 
however was never attempted. The Fiat Company has also 
designed two aeroplanes, one for six and the other for ten 
passengers and a three unit power plant with a single pro- 
peller. The Caproni firm has built last year, a Giant aero- 
plane for 100 passengers, which, however, during the trial 


test; was partially smashed up and is now being recon- 


structed. 

Italy has always been very active in dirigible construction. 
The Italian dirigible (of which we have recently acquired a 
unit, the “Roma,’ now destroyed) is the semi-rigid type. 
Dirigibles of this type have been made at the “Royal Air- 
craft Establishment” in Rome, operated by the Italian Gov- 
ernment directly, and dirigibles and balloons both for the 
Italian Government and foreign Governments have been made 
there. There is now under consideration by the Italian Gov- 
ernment, a project for selling the “Royal Aircraft Establish- 
ment” to a civilian syndicate and let the syndicate take care 
of the construction of Italian dirigibles. It is anticipated that 
such a move, if the proposed project is approved, will give a 


_ more healthy life to the dirigible industry in Italy. 


7 


A number of aerial navigation companies have been started 
in Italy, but none of them has established and operated a regu- 
lar service on some definite route. The activities of these 
companies have been mainly limited to advertising flying as a 


- new means of transportation and to make flights with pas- 


© 


_ sengers upon request. Among the most active of the various 


companies, the S. A. I. A. M., during its first year of opera- 
tion from June first, 1920, to May 31, 1921, made the follow- 


| ing record: 


Hours of Passengers 
Flight Carried 


June 1920 96.45 365 
Wpbinye 101.35 591 
Aug. “ 160.12 453 
Sep twee 173.30 520 
Oct 125.45 374 
Nov. “ 110.13 215 
Dec!“ 
Jan. 1921 
Feb. 9)" 90.11 238 
Weis 2 3750) 139 
TA DE ate 45.30 217 
May “ 56.40 240 
Totals 998.11 3352 


Another company, the S. A. C. T. A., is going to open up, 
next summer, the line between Genova-Porto Torres and 
Porto Torres-Cagliari, between the mainland and the Island 
of Sardegna. 

A regular aerial service has been organized and it is oper- 
ated by the Government in one of the Italian colonies in 
Africa between Tripoli and Hons, making one trip per week 
for carrying mail. The passenger service is limited only to 
Government officials and Government employees travelling in 
the service of the Government. The passenger service is 
effected with 450 H. P. Caproni machines and the mail ser- 
vice is effected with S. V. A. machines. This is only a short 
line, only 62 miles long, and a very small attempt to estab- 
lish aerial mail service in Lybie. 

No aerial mail service is in operation in Italy at the present 
time. 

Contrary to what the French Government is doing in 
establishing hydroplane bases in the Mediterranean, very little 
is done in Italy in this direction, in spite of the fact that the 
geographical location of Italy in the middle of the Mediter- 
ranean, would make it extremely expedient to develop and 
to maintain a large number of hydroplane bases. The hydro- 
plane port service is operated by the Italian Navy only. Only 
in Naples, Taranto and Brindisi, the service is well organ- 
ized. In the hydroplane ports of Venice and San-Nicolas- 
Varano, the service is only partly organized. In the hydro- 
plane ports of Livorno, Orbetello, Ostia, Syracuse, etc., the 
service is very poorly organized, lacking as they are in suff- 
cient fuel and oil reservoirs and spare parts. What has been 
done very, efficiently by the Government has been the organiza- 
tion of a very good aerological service for supplying aerial 
navigators with all the required data. The technical services 
are well organized and have a very good personnel, working 
at technical investigation and research work, but they are 
always struggling along with insufficient funds to carry on 
their work. 

The Italian Admiralty has undertaken the installation of 
lights on the airdomes of San’ Remo, Spezia, Orbetello, Cen- 
tocelle, Naples, Trapani, Catania, Taranto, Brindisi and Pola. 
These lights, however, are on only when so ordered by the 
command of civil aeronautics or the Admiralty. 

In Italy, there is at the present time, quite a mess of civil, 
military and naval aviation with no well defined limits, and 
interfering with each other, thus handicapping any civilian 
initiative for establishing regular aerial services in Italy. The 
public press, the Aero Club and the Society of Aeronautical 
Engineers, have been lately conducting a quite lively campaign 
in order to have this tangle straightened out and for obtain- 
ing the establishment of a healthy civil aviation in Italy, and 
all indications are that in the course of the current year 
something will be done in that direction. 

Italy, due to its geographical position in the middle of the 
Mediterranean is a very important jumping off point for the in- 
ternational lines plying between central Europe, the North 
African Continent, and the Balkans, and there is no doubt 


‘that as international aerial lines are established and developed, 


Italy will play a rather important part in the commercial 
aviation game, especially considering that the aircraft manu- 
facturing industry thre is capable of producing good aircraft 
at a good price. 

The aeronautical activities of Italy, so far, have been limited 
to a number of raids and competition in international aero- 
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nautical events where the Italians have obtained a number of 
important prizes during the last two years. 
GERMANY 

We have seen so far that one of the reasons why commercial 
flying has not been a financial success in France, England, 
Belgium and Italy is that the aircraft used for commercial 
services were not adapted to the kind of service required of 
them. In almost any case of commercial exploitation by 
aerial lines in Europe, aeroplanes which were originally de- 
signed for war services were modified so as to allow for their 
being used as commercial carriers. This handicap, under which 
commercial aviation was born in Europe, is due to the enor- 
mous number of military aeroplanes left over when the’ war 
stopped. 

The aircraft manufacturing industry has also been handi- 
capped by the fact that aeroplanes were sold by the Govern- 
ments from the stocks left over after the demobilization, at 
such a price that aircraft manufacturers could not compete 
with the Government in selling their products. 

In Germany, we find an entirely different condition pre- 
vailing after the war. The treaty of Versailles practically 
wiped out all aircraft existing in Germany at the time when 
the Armistice was signed. All the aeroplanes and flying equip- 
ment had to be handed over to the Allies so that Germany, 
right after the war found itself with no aeroplanes. 

Two opposite tendencies were shown in the supreme coun- 
cil regarding the future of aeronautics in Germany. French, 
Italian and Belgian experts were in favor of prohibiting to 
the central empire the construction and the use of flying 
machines (both aeroplanes and dirigbles) for an indefinite 
period of time, until such a date as the rest of the world 
might feel confident that the defeated nations had abandoned 
any projects of future aggression. This tendency was opposed 
by English and American delegates, who finally succeeded in 
carrying the point. 

The decision arrived at was that military aeronautics had 
to be suppressed in Germany, that all the existing aeronauti- 
cal material had to be either destroyed or handed over to the 
Allies, but at the same time it was agreed that commercial 
aeronautics could be born in Germany, although a number 
of limitations were imposed on the German aircraft manu- 
facturing industry, which, however, inside of the next few 
months will be entirely removed, Germany having complied 
with the conditions imposed on them by the Treaty of Ver- 
sailles. 

Due to the situation brought about by the Peace Treaty, 
commercial aviation was born in Germany without the handi- 
cap of the existing large number of war aircrafts, which in 
the other countries made it difficult for the aircraft manu- 
facturers to design and manufacture commercial aeroplanes well 
adapted for commercial use, when such large numbers of aero- 
planes could be bought at an extremely low price from the 
Government and transformed in a more or less inefficient way 
to commercial use. 

The consequences of the situation is that since the war, 
Germany has developed some exceptionally good commercial 
aeroplanes, and has built a fleet of such planes which are far 
superior to those used by the other nations. They are more 
efficient, and better adapted to commercial exploitation. They 
are so much so that-the progress made by Germany in aero- 
nautical construction is eliciting some uneasy feelings 
throughout the rest of Europe. On October 13th, of last 
year, in an editorial appearing in the London Times, some 
sanctions against further expansions of German aeronautical 
activities were invoked. It was pointed out in that editorial 
the very obvious fact that the technical progress made by the 
development of the aircraft manufacturing industry in Ger- 
many constituted a potential military danger for the future, 
considering the fact that a commercial aeroplane can, without 
much trouble, and in a very short time, be transformed from 
a commercial flying machine to a war engine. These con- 
clusions are obvious and they are well in accordance with the 
opinions expressed by the French, Italian and Belgian experts 
advocating the suppression of all aeronautical activities in 
Germany for an indefinite period of time. It is rather sur- 
prising that in some British quarters, anxiety should be 
voiced at the present time about the.future of German com- 
mercial aviation, which is indebted for its very existence to 
the British and American stand taken in the Supreme Council. 

Anyway, at the present time, nine strong and well organ- 
ized aerial transport companies. are in existence in Germany, 
and are making plans for future developments, which shall 
be particularly interesting in establishing communications be- 
tween Germany, Sweden, Holland, the Balkan States and 
Russia. In Russia, especially, we might expect that the Ger- 
mans will be in the future a dominating factor of the estab- 
lishment and development of aerial transportation. 

It seems that aeroplane service over a direct route between 
Germany and Russia will be put in operation in the spring, 
cutting the time between Berlin and Moscow to only 22 hours. 


Aeroplanes will be used from Moscow to Koenigsburg, where 
arrangements will be made for direct connections with night 
trains coming to Berlin. The new German-Russian aircraft 
company, which has just been organized for this purpose, is 


financed by the Russian Government and by the Aero Union. © 


The latter is owned by the Elektricitats Gesselschaft, the 
Hamburg-American Line and the Zeppelin Airship Company. 

It is worth mentioning here that the plan of establishing 
connections with Russia and the rest of Europe, was con- 


ceived by France as early as the summer of 1920 when 


negotiations were started between the Denikine Government, 
the Russo-Asiatic Bank and a group of French aircraft manu- 
facturers for the establishment of aerial lines in the Donetz 
Basin for the transportation of mail and freight. 


The proposal advanced by the Russians was, first: the 
French aircraft manufacturers were to supply the flying 
materials needed, aeroplanes, equipment and spare parts. A 
company would have been started for the exploitation of the 
aerial lines, and French aircraft manufacturers would be- 
come stockholders in this Gompany to the extent of the sale 
price of the material furnished, the balance of the capital 
needed being subscribed by the Russo-Asiatic Bank. The 
dividends of such a business enterprise being paid to French 
aircraft manufacturers in fuel for an equivalent value. These 
conditions were accepted by the aircraft manufacturers with 
the exception that they asked that half_the price of the 
material supplied by them, be paid in francs, so that they 
might become stockholders in that company to the extent 
of one-half only of the sales price of their material. The 
payment of dividends in fuel was accepted. These negotia- 
tions could not be brought to a conclusion on account of the 
downfall of the Denikine Government, but the points agreed 
upon show at least that French aircraft manufacturers were 
willing as early as two years ago to risk their benefits in such 
an enterprise. Apparently the Germans have now succeeded 
in entering into an agreement with the Soviet Government 
in Russia for establishing aerial communications between Ger- 
many and Russia. There is not the least doubt that the first 
initial step will be followed later on by further expansions. 


When we consider the large land extent of Russia, the 
rudimentary state of railways, the great distance separating 
commercial centers and the enormous commercial opportuni- 
ties to be found in Russia, we can easily realize how im- 


portant it will be to establish and operate lines such as Petro- 


grad-Moscow, .Kieff-Odessa-Italta or - Petrograd-Moscow- 
Kharkoff-Wladkovkaz, covering these distances in 24 hours. 
The trip Moscow-Tokio or Moscow-Pekin, trans-Siberian 
lines, could be made in three days. The international lines, 
Paris-Moscow in 24 hours, Berlin-Warsaw-Moscow in 10 
hours, Odessa-Bukarest in 3 hours, Petrograd-Stockholm in 
5 hours, Petrograd-Copenhagen in 9 hours, Odessa-Constanti- 
nople in 4 hours, Odessa-Vienna in 6 hours, London-Calcutta 
passing through Tarnopol, Astrakan, in three days, are of 
such importance that I do not need to emphasize. 


Various lines are now in operation in Germany between 
Berlin-Leipzig, between Nuremburg, Munich and Augsbourg. 


The operating companies are subsidized by the Government 


and the Deutsche Luft Reederei of Berlin, in 1920, received. 
15 millions of marks subsidy from the Government. This 
company is one of the most important and the best organized 
of the aerial transport companies in Germany. 

At the general meeting of the Deutsche-Luftfahrerverband, 
on October 22, 1921, the consolidating into one single com- 
pany of the Deutsche- Luftfahrerverband, the Aeri-Klub 
von Deutschland and the Allgemeine Deutsche Flugverbang 
was decided upon. 
the name of Deutsche Luftfahrtverband. 


Most of the aerial lines in Germany suspended their activi- 
ties in October of last year and the service will not be re- 
sumed before March, 1922. In the meantime, it is most 
likely that new lines of operation have been taken into con- 
sideration and by next summer we might anticipate quite a 
lively start of commercial aviation in Germany. 

Besides the aerial lines as mentioned above, another line 
was opened last year between Dantzig, Koenigsberg and 
Memel. Also in September of last year a line between Riga 
and Reval was opened up. This line is operated in connection 
with the Dantzig, Koenigsberg, Memel, Riga line. 


Departure from Dantzig taking place three times per week, 
Monday, Wednesday and Friday, starting from Dantzig at 
9 A. M., starting from Koenigsberg at 11 A. M., and starting 
from Memel at 1 P. M., arriving at Riga at 3.30 P. M. 


Departures take erage from Riga every Tuesday, Thurs- - 


day, and Son pana starting from Riga at 10 A. M. arriving 
at Reval at 12.30 P. M. 


For the return ee departures from Reval occur eet . 


Monday, Wednesday and Friday, starting from Reval at 
P. M., arriving at Riga, 3.30 P. M. 


eee ee ee eee 


The new company thus formed will take — 


ee eS ee 


es eS ee 


Fl i le 


he ee 


‘a eae 
: 


Departures from Riga every Tuesday, Thursday and Satur- 
day. Starting time from Riga, 9 A. M.,- starting time from 
Memel, 12 noon, departures from Koenigsberg at 2 P. M., 


arriving at Dantzig at 3.30 P. M. 


Mail matter is accepted on this line with ordinary postage 
Mail matter starting from Berlin 
This is the first attempt to 


stamps for foreign mail. 
can reach Riga after 38 hours. 
start Air Mail Services in Germany. 


Before concluding, we might add that scientific research 
work in aerodynamics and sciences thereto allied has been 
conducted throughout the war and since the war by the Ger- 
mans with the most gratifying results, in fact, we might safely 
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say that the Germans have contributed to the development of 
aeronautics as a science and as a branch of engineering more 
than any other nation up to the present time. 


In dirigible construction it is well acknowledged by every- 


other nations. 


body, the leadership of the Zeppelin and the Schutte-Lanz 
firms in rigid dirigibles design and construction. 
metallic aircraft construction, the advancement made by Ger- 
many in this line is well known. 
Junkers, by the Zeppelin firm and by Dornier are well-known, 
and it is admitted by everybody that in this line of aircraft 
manufacturing industry, the Germans are so far unexcelled by 


Also 


in 


Metallic aeroplanes made by 


(To be concluded). 


THE AERIAL JOURNEY FROM LONDON TO PARIS 


SCOTCH clergyman, Rev. H. S. 
M’Clelland, writes an interesting 
story of his journey by air from 

London to Paris in a recent issue of the 
Glasgow News, as follows: 

“The day on which I travelled by the 
London-Paris air mail, the conditions were 
perfect for flying; scarcely a breath of 
wind on the ground, hardly a cloud in the 
sky. We arrived at Croydon (London) 
about 10:15. Here are the offices and aero- 
plane sheds of all the great air lines to 


the Continent—the Handley-Page, Instone, - 


Grand Express Aeriens, &c., each flying 
its own ‘balloon.’ A huge star in red sand- 
stone marks the center of the aerodrome. 
Away to the left the new anchoring mast 
for airships rises several hundred feet in 


_ the air. A score of aeroplanes de luxe, all 


of them of tremendous wing-spread and 


colossal engine-power, line the ground, 


around one of which, a huge Vickers- 


Vimy, Rolls-Royce, Limousine, of 470 h. p., 
a group of mechanics are busy. We knew 
instinctively that it is for us they were 
waiting. Five minutes more and we are 
through the Customs, have had _ thirty 


_ pounds of free luggage carefully weighed, 


and are being helped into the car of this 
leviathan of the air. I found myself sit- 


ting in a well-ventilated saloon with ample 
“room for movement. 


There were eight 
passengers in the car, and we sat four-a- 
Bee with a small passage down the mid- 
e. 
“Through the window I can see our 
young pilot putting on his air-mask A 
yellow bag, wax sealed, is handed to him. 


It is the air mail. He flings it into the driv- 


; the end of the aerodrome. 
‘is the critical moment of the ascent. 


ing seat and jumps in after it. Down be- 


low several mechanics. in brown overalls 
are swinging the long blades of the pro- 
peller to and fro. My watch records half 
past ten. 

“Stand clear!’ rings out an order. ‘Con- 
tact! Contact, sir!’ The great engine 
opens with an earth-shaking roar, and 
grows louder and louder. Someone kicks 
the blocks away from the runners. The 
huge machine leaps forward like a grey- 
hound from the leash, and gathering speed 
as it goes, it travels at a terrific rate for 
This, of course, 
We 
appear to be making straight for a clump of 
trees. If we don’t take the air soon . . 
Ah! I thought so. The jolting, bumping 
ceases, and the slight roll from side to 


side tells us that our ‘runners are up,’ that 


we have left the ground. Now we are fac- 
ing the aerodrome again, but the sheds are 
several hundred feet beneath us, and a 
group of Lilliputian figures are waving us 
farewell. Rapidly we climb to five thou- 
sand feet, and the scene below grows pass- 


- ing strange. The dull yellow daubs, with 


¢ 


the ditches between them, that marked the 
southern suburbs of London soon pass be- 
hind the Kentish hills. Now we are pass- 


ing over open country, where the cultivated 
fields, look like the tiny squares on a patch- 
work quilt, whose dominant colors are 
green and gold. Toy motor cars, with 
clouds of dust behind them, crawl sleepily 
along the white road-ribbon that covers the 
country side. It is interesting to study 
the various patterns of the corn-sheaves 
that are standing in the yellow fields. The 
black threads that seem to tie the towns 
together are railways, on one of which a 
train is disappearing into a tunnel. It 
looks like a tired worm crawling wearily 
into its hole. Those black spots, here and 
there, are farmsteads. Towns you see long 
before you reach them, and you see them 
all at once. They never look beautiful from 
the air. They remind one of warts. 

“That shining string of diamonds is the 
Medway, dancing in the sun. All this you 
see if you look down. To look straight out 
of the window is to see the huge struts 
and mighty wings of this great bird of 
passage, upon which for another hour our 
very lives depend. The aeroplane rolls in 
the air like a ship. Some of our number 
are showing signs of air-sickness, though 
‘air pellets’ were given to us all before we 
embarked, with fullest instructions as to 
their use if we ‘felt queer in the air.’ 

“We left the English coast at a quarter 
past eleven, somewhere between Hythe and 
Folkstone. We had descended to 1,500 feet 
and could plainly see the watchers on the 
sands. No language of mine could describe 
the magic of that crossing. Behind us the 
rolling downs of Kent; beneath us the 
dancing waters of the Channel; before us 
the pine-clad sand-dunes of the Pas de 
Calais. Only five ships of any kind were 
visible beneath us, the largest of them a 
P. and O. liner, looking like the sort of 
thing the London children play with on the 
Round Pond in Kensington Gardens. 

“But already the Irisnez lighthouse was 
poking its long nose up at us as we passed 
over her, Boulogne was spreading itself 
out beneath us, has passed behind us, and 
we were flying above the ruins of the 
British hospital camp on the brown Etaples 
sands. I looked at my watch. It was ex- 
actly eleven minutes since we left the Eng- 
lish shore! We now turned due south, but 
climbed gradually to six thousand feet to 
get above the haze driving in from the sea. 
Little could be seen with any clearness 
from that altitude, save the long, straight 
public roads for which France is so 
famous, with the black shadows of the 
poplars lying flat on the white surface. 
As we passed over Montreuil, about 11:45, 
for three years the British Army G. H. Q., 
I found myself wondering how many 
German bombing planes had searched these 
areas in vain. Twelve o’clock found us 
flying over the battlefield of Crecy. A few 
minutes later Abbeville lay behind us, and 
we were across the wide estuary of the 
Somme. We had now been in the air for 


nearly two hours, and even for our young- 
est passenger, a young girl of seventeen, 
the novelty of the experience was passing. 
We began to take more note of each other. 
A passenger in the back seat is reading a 
French novel. Several of us are busy 
photographing the interior of the saloon, 
and vainly attempting to get ‘exteriors’ 
as well. One timid friend, to whom 
courage is now returning, asks his neigh- 
bor to try a snapshot of him! ‘I guess 
I’d like a memorial of this fool trip,’ he 
says, ‘for they’ll be flying to Mars before 
I take another!’ ‘What do you mean?’ 
replied a Toulouse pilot. ‘What do you 
mean, you'll never have another? Why 
T'll be flying you next week to Rabout!’ 
‘I guess you won’t,’ drawled the Ameri- 
can, ‘the next time I’m up as high as this, 
the good Lord’ll be takin’ me to glory!’ 

“Tt was now 12:40. We had passed over 
Poix and Crevecour, Beauvais and Pon- 
toise, when, away in the distance, with the 
silvery Seine, like a shining serpent, wind- 
ing all about her, I caught my first glimpse 
from the air of the gay French capital, 
nestling like a jewel in'a velvet casket, in 
the woods of Chamberg and Versailles. 
Suddenly, and to most of us unexpectedly, 
for we were still a long way from Le 
Bourget, the roar of the great engine 
ceased, the air became strangely still, and 
we felt ourselves falling earthwards, and 
turning as we fell. Our American friend 
kept his eyes fixed on the height indicator. 
‘Six thousand feet!’ he read breathlessly, 
‘five thousand, four thousand, three—’ 
With a mighty roar the engine started 
again. We rose rapidly a thousand feet, 
turned on our track and came down in a 
sweeping curve. The American could 
stand it no longer. ‘For God’s sake, Mr. 
Pilot,’ he cried, ‘don’t change yer mind! 
Keep on goin’ down. Keep on goin’ 
down!’ The pilot evidently knew his own 
mind quite well. We came down the re- 
maining*half mile in a series of volplanic 
spirals that landed us right over the star 
in the center of the aerodrome. 

“We landed at 12:46, having covered the 
260 miles between the two capitals in two 
hours and a quarter, an average of two 
miles a minute! Half an hour later I was 
lunching at the Hotel Continental with 
some of my fellow adventurers. ‘What 
are you doing with yourself this evening?’ 
I asked of one of them in whom I had 
already found a friend. ‘I’m thinking of 
going to the “League of Notions?”’ he re- 
plied. ‘Do you know anything about the 
show?’ ‘“The League of Notions?”’ I 
answered in great surprise, I didn’t know 
that was to be seen in Paris.’ ‘It isn’t,’ 
came his quiet answer. ‘I’m flying back 
to London by the four o’clock plane.’ ” 
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M. B. VII Makes Another Trial Flight 
‘The little monoplane of the Thomas- 


Morse Aircraft Corporation which is be- 
ing tested at Mitchel Field, L. I, New 


Air Service Denied Participation in Na- 
tional Rifle Matches 

The Army Air Service has found it 
necessary to abandon its plans for partic- 
ipation in the National Rifle Matches to 
be held at Camp Perry, Ohio, this coming 
fall. Basing his request on the fact that 
the Executive Committee of the National 
Board for the Promotion of Rifle Practice 
contemplates the participation in the Na- 
tional Rifle Matches of a team from each 
of the combatant arms of the Army, the 
Chief of Air Service, on February 27, 
1922, made application to the War Depart- 
ment for the participation of the Air Ser- 
vice in these Matches, stating that the 
necessary.personnel to form a team is ayail- 
able this year, and that such participation 
in these Matches would stimulate inter- 
est in the manipulation of small arms 
among both officers and enlisted men. It 
was also stated that it is planned to as- 
semble about 42 officers and enlisted men, 
exclusive of a team captain and team 
coach, at the National Guard Rifle Range 
at Virginia Beach, Va., on or about June 
1st, for preliminary training and tryouts, 
after which a final selection would be 
made of 24 men who will proceed to Camp 
Perry as the Air Service contingent. 

The War Department’s decision, disap- 
proving the application, is based on the 
fact that only about one-third of the entire 
personnel of the Air Service is armed with 
rifle, and that the units are so equipped 
merely for purposes of defense. 


Students Finish Primary Training 

The Academic Board at Carlstrom Field 
met on March 7th for the purpose of pass- 
ing and making recommendations on the 
class of student officers and cadets who 
commenced the course last September and 
who have now completed their primary 
training. Some fourteen officers and 
twenty-five cadets appeared before the 
board and were recommended for advance 
training, 10 per cent. of the class being as- 
signed to pursuit training, 25 per cent. to 
bombing and 65 per cent. to observation. 
Orders have been requested for the as- 
signment of this class to advance training 
schools. 


Reserve Squadron Stages Aero Circus 

San Jose, California, the home of the 
440th Aero Reserve Squadron, was, treated 
to an unusual event the latter part of 
February, the occasion being the Flying 
Circus held at that place under the auspices 
of that squadron. Some of the commis- 
sioned personnel from Crissy Field, Presi- 


dio of San Francisco, Calif., including 
Major George H. Brett, commanding 
officer; Captain A. W. Smith, Flight Sur- 


geon, and Lieutenants Batten, Maxwell, 
Kiel, Liggett, Patrick and Catlin, flew to 
San Jose to witness the event. The Circus 
attracted approximately 20,000 spectators 
and had successfully run the gaunt of 
aerial stunts peculiar to aerial circuses, 
such as spectacular stunt flying and aerial 
acrobatics, with Mr. Pangborn, civilian 
pilot, Captain Lowell Verex, famous Eng- 
lish “Ace,” and “Jinx” Jenkins, known 
from one end of the Pacific Coast to the 
other for his feats of aerial daring, as the 
principal participants, up to the last act. 


As has been the case during previous 
circuses in which “Jinx” Jenkins had par- 
ticipated, he was concluding his perform- 
ance with a parachute jump from an alti- 
tude of approximately 2,500 feet. He had 
scarcely jumped from the plane, however, 
when it was evident to the horror-stricken 
onlookers that his parachute had failed to 
open; and despite desperate struggles up 
to almost the very moment when he struck 
the ground, “Jinx” was unable to make his 
parachute function. “Jinx” numbered 
amongst his friends many of the officers at 
Crissy Field, and the untimely death of 
this young man is sincerely regretted by 
all who knew him. 


Boosting Aeronautics in California 


At a meeting held on February 28th at 
the City Hall of San Francisco, an Air 
Service sector of the Association of the 
Army was organized. Major H. H. Ar- 
nold, Service Air Officer of the 9th 
Corps Area, was elected President there- 
of, and Ist Lieut. Robert E. Selff, Air Ser- 
vice, of Crissy Field, was chosen Vice- 
President. The object of this organization 
is to foster aeronautical development in 
general, and to create and aid in every way 
possible among the various branches of the 
Army interest in matters aeronautical. 


Aero Tactical Demonstration at Luke 


Field, H. T. 


Luke Field, H. T., was the scene of a 
tactical program demonstrating the differ- 
ent phases of aerial activities under war 
conditions, on Saturday, February 11th, on 
the occasion of the visit of Major General 
C. P. Summerall, Commanding General, 
Hawaiian Department, on a tour of inspec- 
tion, accompanied by Governor Farrington 
of the Territory of Hawaii. All planes 
were on alerte. At the zero hour an HS2L 
seaplane took off on a reconnaissance mis- 
sion, Ford’s Island representing the Island 
of Oahu for this mission. Radio communi- 
cation was established between the sea- 
plane and the Group Radio Station (5th 
Group, Observation) and the observer of 
the seaplane reported the approach of the 
“enemy.” Upon receipt of the message re- 
questing that an air force be sent to drive 
off the landing parties, the alarm was 
sounded, the motors started and in a very 
short time five planes took off in perfect 
formation and carried out a dive attack and 
bombing raid in the harbor representing the 
“enemy.” At the conclusion of the raid, 
the planes passed in review, all observers 
at salute. The Commanding General re- 
turned the salute and the planes circled and 
landed. 

Next came a bombing raid of the island 
by one ship over the camera obscura mak- 
ing four shots up wind until engaged and 
driven off by the Fokker. Lieut. Miller 
then demonstrated the maneuverability of 
the Fokker. The bombing plane then 
carried out a radio-panel communications 
mission, establishing communication  be- 
tween the plane and radio truck set upon 
the field. At the conclusion of the mis- 
sion, the message was dropped and checked 
made of all the shops and departments, 
including the barracks of the 6th Squad- 
ron. 
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York, was given its second flight on 
with the record.at the truck. Following 
the flying program, an inspection was 
March 10th by Lieut. Fleir of the Marine 
Corps. The officers of Mitchel Field were 


eager spectators as Lieut. Fleir drove the 


little racing plane around the course. 
Again, as before, all were of the opinion 
that the MB VII will develop great speed. 
Lieut. Fleir thought she was making at 
least 185 miles per hour at one time. He 
only opened the motor up on one occasion, 
and then only for a brief time. 


Post School at Mitehcl Field Makes 
Gratifying Progress 

After its first experimental week, the 
Post School at Mitchel Field settled down 
to its task of giving a rapid one month’s 
course in the necessary subjects to fit a 
recruit or unskilled soldier for a crewman. 
The weekly examinations on Friday, 
March 10th, served as a means of eliminat- 
ing those who are unfitted, by reason of 
lack of intelligence, education or industry, 
to stand the strain of rapid progress of 
the classes. Those who yet remain, how- 
ever, about 150 in number, are working 
hard, making progress, and will be turned 
out on April Ist with sufficient knowledge 
of airplane and airplane motor mechanics 
to make them serviceable crewmen for the 
summer’s strenuous flying activities. 


Air Service Observation School in Full 
Swing 

The ending of the sixth week at the Air 
Service Observation School at Post Field, 
Fort Sill, Okla., finds the present class be- 
ginning class room work. To date, all 
work has been strictly practical—actual 
work on engines and planes, in addition 
to flying, has obtained. The seventh week 
brings up the theory of Reconnaissance, 
Photography and Artillery adjustment. 
These subjects occupy one-half of each 


day, the other half, as heretofore, being 


devoted to flying. 

The School was visited the early part 
of the week by a delegation of Japanese 
Army officers. They were 
various activities and seemed to take much 
interest therein. A problem was fired for 
them on the miniature range. The speed 


and facility with which artillery fire may — 


be directed on a target by aerial observa- 
tion was very well demonstrated to the 
gratification of the visiting officers. 

The next eight weeks will constitute the 
most difficult part of the*course. During 


this period a great variety of subjects will 


be covered, and some thirty missions will 
be flown by each student, in addition to the 
daily routine flying. 

The past week has brought with it a 


variety of good and bad weather; the lat-. 


ter, however, has had little effect upon the 
schedule, due to the alternate work pre- 
pared. With spring, work should proceed 
very smoothly, and the indoor part com- 
pleted, leaving only the final stages of fly- 
ing to be accomplished. 
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France’s Great 1924 Competition 

From France it is reported that the prize of one million francs offered 
by the French Society for Aeronautical Propaganda for the “‘best” aero 
engine will probably be augmented by another million offered by the 
French Air Minister. But few details are to hand at the time of going 
to press, but it appears that the competition will be for engines of 
350-450 h.p., and weighing not more than 2 lbs./h.p. It is understood 
that competing engines will have to pass a reliability run of 240 hours, 
in stretches of eight hours each, ame that the total time taken in com- 
pleting the 240 hours must not exceed 100 days. The competition will 
start on March 1, 1924, and entries must be received before December 


pi, 1923. 


- 


are not yet available, but those 


Belgian Aero Club Competition for Touring Machines 

Details of the Internationa. Competition for Touring aeroplanes or- 
ganized by the Ae.C. of Belgium at Brussels on June 23-25 are now to 
hand, The competition is open to touring machines, single-seaters or 
multi-seaters, whose engine capacity does not exceed 7 liters. The 
course is to be Brussels-Gosselies (landing) 47 km. Gosselies-Brussels- 
Brussels-Gosselies (landing) 141 km. on Saturday, June 24, The awards 
will be made for a total of 100 points, allotted as follows: 30 points for 
minimum of space occupied in the garage, 30 points for general econ- 
omy of the engine, 25 points for slow landing, and 15 points for quick 
et-off. The machines entered must be on the Evere aerodrome at 
russels before noon on June 22. The prizes are as follows: The 
King of Belgium’s Challenge Cup, to be retained by the winner for 
one year; and the following cash prizes: 1st prize 15,000 francs; 2nd 
‘tige 7,000 francs; and 3rd prize, 3,000 francs. All enquiries should 
e addressed to Secretariat de la Commission Sportive, Aero-Club de 
Belgique, 73, Avenue Louise, Brussels. The entrance fee, returnable 
if machine starts, is 100 francs, and should be sent to the Treasurer of 
the Belgian Aero Club before June 10. 


Cairo-Bagdad Air Mail 
The British Postmaster-General stated on March 2 that the air mail 
which was dispatched from London on February 9 reached Bagdad on 
February 27. The mail due to be dispatched by air from Bagdad on 
February 18 reached Cairo on February 23, and letters included in it 
for England arrived in London on March 3. 


French Air Traffic 
The French Department of Aeronautics and Air Transport has issued 
a statement giving traffic figures in connection with the progress of 
commercial aviation in France during the years 1919, 1920 and 1921. 
Considering the handicap under which aviation has been carried on by 
the companies concerned, these are very encouraging. The following 
is a summary of the official figures:— 


Journeys Miles Passengers Parcels, Letter Mails, 
Year. made covered. carried. lbs. (approx.). Ibs. 
BOO ee aye ve 988 158,606 588 14,000 900 
1920 » 127980 529,454 “D724 110,000 9,000 
ike ESS Spear 6,221 1,457,437 10,336 375,000 21,000 


Figures which are available for the air mail between France and 
Morocco for 1921 are also very instructive. In the “round” journey 
there and back the increases have been very marked. In January, 1921, 
the total was 16,377 letters; in January, 1922, the number was 50,851, 
equal to over 300 per cent. increase. Curiously, the dispatchings from 
Morocco to France were greatly in excess, viz., 32,691, as against 18,160 
in the reverse direction. So steady has been the growth of the air mail 
that it has determined the Secretary of State to augment the facilities 
by increasing the service between Toulouse and Casablanca from three 
to five times per week as from this month—necessitating a fleet of 90 
craft. The following monthly figures of letters carried during 1921 
speak for themselves:— 

February, 12,025; March, 14,005; April, 17,179; May, 18,878; June, 
22,738; July, 28,108; August, 34,283; September, 35,006; October, 
40,601; November, 41,330; December, 47,235. 


“Safety First’? Air Prize 
A prize of 25,000 francs is offered by the French “L’Union pour la 
Sécurité en Aéroplane,”’ for the best safety device or scheme for flying 
in fog or at night submitted during 1922. Details governing the award 
interested can communitate with the 
Association at 35, rue Francois-Ier, Paris. 


Seaplane Contest at Marseilles 

It is announced that the Aviation Committee of the Colonial. Ex- 
chequer, to be held at Marseilles this year, have definitely decided to 
anize a contest for seaplanes from April 17 to 19. There will be 
three categories: under 150 h.p.; 150 to 400 h.p.; and over 400 h.p. 

Eliminatory trials are to take place on April 17 when entered craft 
must ascend to 1,000 meters, and have on board, in addition to the 
normal useful load, sufficient fuel for 1% hrs. flight. The course, Mar- 
seille-Monaco, is 413 km. Prizes to the extent of over 40,000 francs 
are offered. An entrace fee of 200 francs (returnable in its entirety) 
obtains, and communications should be addressed to the Aviation Com- 
mission, A. C. de France. Military competitors will take part hors 
concours, a trophy being their recompense. 


; To Improve Upon “Landing” on Water 
In France our contemporary L’Auto, has raised the point of finding 
a verb better to define “landing” on water. Suggestions, weird and 
otherwise, are naturally forthcoming, amongst them being aquair, 
aquater, and afflotter. or our own part, we get over it by putting the 
trouble on to “alighting.”’ 


Gliding in Germany this Year 

From reports from Germany it appears that the gliding competitions 
which started on quite a modest scale a couple of years ago are to as- 
sume greater proportions in the future. Not only are the Rhon com- 
Petitions to be resumed this summer, but it is stated that a new prize 
of 100,000 marks is to be offered for the first German glider which 
makes a flight of 40 minutes’ duration over a course similar to that of a 
yacht race. Presumably this means over_a triangular course. The prize, 
it is reported, is to be offered by the Society of German aircraft con- 
structors, after consultation with the German Aero Club, and the _Ger- 
man Aeronautical Society. The conditions are sufficiently difficult, 
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coupling as they appear to do a duration of 40 minutes with a specified 
course. One or the other might be fairly easily attainable, but the 
combination of the two is so difficult that one doubts whether the prize 
will be won for some considerable time. 


Mountain Reconnaissance by Air 


An officer of the Geodetic Mission in Syria has carried out recently 
an aeroplane reconnaissance of the zone which he is engaged in sur- 
veying. The cbject of the experiment was to prove whether it was 
possible by flying over a region, such as the anti-Lebanon Mountains, to 
get an exact idea of the differences in height of the summits and con- 
sequently to be able to select the points to be used as a basis for tri- 
angulation. The experiment proved very satisfactory and several weeks’ 
time was saved. 


German Aviation 


The following is a translation of an article by Lieut.-Colonel Reboul 
of the French Army, which appeared in a recent issue of the French 
publication Le Temps: A 

The Ministry of War of Germany has just published regulations 
which enlighten us on the state of mind of the German High Command 
and its designs. The ‘Instruction on the employment of aviation to 
be used for maneuvers, regimental exercises and drills in tactics” is a 
statement in concise form of the opinions of the German High Com- 
mand on the employment of aviation during the war. 

Article 198 of the Treaty of Versailles prohibits Germany from keep- 
ing any aeronautical force whatever. This, however, does not prevent 
the Minister of War from declaring in this instruction: ‘In the dis- 
tribution and employment of the aviation formations we have taken 
as a basis a modernly equipped army for use in giving decisive com- 
bats.”? It does not prevent the cadres of the Reichswehr from already 
undergoing training in the use of the aeroplane. In their kriegspiele 
they assign missions to it and receive information from it. They are 
accustoming themselves to handle it, to consider it as an arm, the col- 
laboration of which is indispensable. They are making preparations to 
use aeronautics in connection with the other arms. 

Doubtless the Reichswehr will be unable to begin the actual exer- 
cises so long as our control commissions remain in Germany. But the 
day they leave, the “‘Instruction on aviation” will immediately be put 
into effect. The plan being already known to all, it would require but 
a short time to put it into operation and have an aviation force work- 
ing in close union with its command, its infantry, its artillery and its 
cavalry. \ ; 

Chapter II of the regulations treats of the aerial formations. It 
provides for an exceedingly high aviation equipment for each large 
unit. 

The Infantry division includes organically a strong squadron of two 
escadrilles. One of these, the reconnaissance escadrille, will be used 
for close missions and for observation of the battlefield. The other will 
work with the divisional artillery. Each of these escadrilles comprise 
12 aeroplanes. The German army thus realizes the desiderata which we 
expressed at the end of the campaign of 1918. The division is hence- 
forth permanently equipped with its eyes and observers. Its aviation 
will work constantly with the same units. They know one another 
wonderfully well; they have confidence in one another; they conform to 
one another’s customs and idiosyncrasies. The results will be incom- 
parably greater than those obtained with escadrilles that are assigned 
only temporarily to the divisions. At the moment that everyone begins 
to speak the same language the escadrille is replaced by a new one. 
Everything must be begun all over again. : 

The army corps has its own squadron which has the same composition 
as the divisional squadron. Its reconnaissance escadrille will specialize 
in photography and in night reconnaissance; its artillery escadrille will 
regulate the heavy artillery firing of the army corps. 

The army is very strongly equipped with aviation units. The regu- 
lations provide for the assignment to it of one observation squadron, 
combat squadrons, pursuit squadrons and bombarding squadrons, 

The observation squadron is of the same type as the divisional squad- 
ron; but its aeroplanes will as a rule be superior. They will, in fact, 
penetrate more deeply into the enemy lines. The reconnaissance esca- 
drille will make distant reconnaissances and photographs of the enemy’s 
rear areas. The artillery escadrille will regulate the fire of the high 
powered heavy artillery which will be directed against the enemy quar- 
ters, its parks, railways, installations and points through which it is 
compelled to pass. : ; 

Each army in active operations has assigned to it a combat unit with 
a strength of 3 or 4 squadrons. Each squadron comprises 4 escadrilles 
of 12 aeroplanes each. This represents a body of 150 to 200 aeroplanes 
which will have as its mission to take part in all the phases of the battle, 
both in aerial combats and in combat against the other arms. In an 
attack it will act with the assaulting troops, will pear the first waves, 
mowing down the enemy reserves and bombarding the centers of re- 
sistance. : : 

The pursuit unit will be especially charged with the aerial fighting. 
It comprises from 4 to 6 pursuit squadrons, each squadron comprising 
3 escadrilles of 21 planes. Its mission is to hinder the enemy recon- 
naissance and prevent the enemy combat aviation from taking part in 
the battle. It must enable its own reconnaissance aerplones to accom- 
plish their mission. Its object is aerial combat. Pursuit planes should 
act in mass so as to be master of the air, at least during certain hours. 
They may be reinforced for certain missions by combat and bombarding 
squadrons. 

The bombing aviation is less strong numerically than the combat and 
pursuit aviations. It consists of from 1 to 3 squadrons, each formed 
of 3 escadrilles of 12 planes. It is to be used in bombarding by day as 
well as by night. hee ; 

The group of armies has only a very limited aviation force, which 
consists of one escadrille of 12 planes for making reconnaissance which 
are of special importance to it and which it wishes to entrust to ob- 
servers whom it knows and can rely upon, and one artillery escadrille 
of 12 planes for the long-range Gade very mobile guns, especially those 
on railways, which it fires now in one direction, now in another. 

The General Headquarters reserves a few combat and pursuit squad- 
rons both for its own safety as well as for an aerial reserve. It will 
itself conduct the fighting against vital points in the enemy’s, back 
areas by means of bombing squadrons and giant aeroplanes which it 
will bring into action. 
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A Study_of the Vulture and Golden Eagle 
(Continued from page 89). 
HEN one goes still-hunting for a Tawny Vulture, upon 

W first coming into sight he does not appear to be a large 

bird. At the altitude at which he habitually soars he ap- 
pears to be about the same size as the Kites and the Egyptian 
Vultures—he makes no more impression than they. One learns 
quickly to distinguish him by the angle to the front produced 
by his wings, by the absence of wing beats, and above all, by 
the slowness and steadiness with which he moves in space. 
This is an infallible sign by which to recognize him as far as 
the eye can distinguish. It is only later that his true size will be 
understood, when he is only 100 or 300 yards off. As he ap- 
proaches within that distance he grows in appearance much 
faster than the other birds. 

He is further distinguished by the peculiar spread of his 
wing tips. This is the bird who spreads his primary feathers 
most widely apart. At the extremity there is an open space 
between each quill equal to about five times the width of the 
feather. 

Still another peculiarity is that the primary feathers, instead 
of tapering toward the point, are constructed on the reverse 
plan; they seem to be implanted into the wing by the thin 
end, the outer tip being materially wider than the part which 
seems to be attached to the wing and which precedes the main 
widening of the barbs. These large feathers, widest at their 
tip and spread asunder, present a curious outline which would 
please artists greatly if they observed this bird in his native 
habitat. 

To the peculiar construction described we must add the 
effects of the partial rotation of the quills within their sockets, 
which action is observed only in these large birds. The quills 
must be wonderfully strong and elastic, for the birds put them 
to severe proof. During the efforts which he makes when 
starting up from the ground and when his pectoral muscles 
are doing their utmost, the tips of the feathers point directly 
to the zenith. In short, from every point of view these great 
birds are exceedingly interesting to observe when free. There 
are attitudes quite unknown to those who see the bird only in 
museums, 

But there must be freedom. Otherwise we have only Eagles 
motionless as milestones, or ill-smelling Vultures apparently 
worrying themselves to death, their heads smothered between 
their shoulders, two aspects which have nothing in common 
with that of these kings of the air proudly traversing the 
immensity of the skies. One circumstance which frequently 
deprives the observer of the chance of witnessing their inter- 
esting evolutions is the bird’s alarm. At the slightest appre- 
hension, these great creatures resort to rowing flight, seeking 
to get rapidly beyond danger. So, developing all their powers 
with strokes of wing, they quickly fly away. 

Their power of vision must be great; we may safely assume 
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this, because these birds, of all flying creatures, are those 


whose mode of life requires the most extensive views. 

A sparrow needs a field of view of but a hundred yards. 
A more powerful organ of sight would be needless, and there- 
fore atrophied in a few generations. The sea birds need to 


observe the surface of the waves for only a dozen yards or — 


so. It is not among these creatures that those perfect lenses 
are found, capable of collecting all divergent rays of light. 

The hunting birds of prey, such for instance as the Falcons 
and the Eagles, often scrutinize the surface of the ground 
from a great height. The latter birds sometimes remain at an 
elevation of 400 or 500 yards while hunting, but what is that 
distance when compared with the 3 or 4 miles required by the 
Vultures to study their field of research? 

We may safely conclude that the constant necessity for 
seeing further than other birds has caused them to acquire 
in the organ of vision a perfection not possessed by other 
birds. We must therefore render ourselves invisible to them 
in order to be able to witness their extraordinary evolutions 


when sailing. Or, better still, we must seek them in the primi-— 


tive countries where they have not yet learned to be afraid 
of man, and eyen there, clothes which shall not attract the 
attention should be worn, for otherwise they will not come 
down to a meal. 

Unfortunately the Vulture is an unknown bird to those 
interested in the problem of soaring flight, for comparatively 
few people have seen him in the air. In Algeria, even in 
Cairo (where there ‘are some sailing over the city every day 
during three months of the year) most of the European resi- 
dents are unaware of their existence. But when the gtudent 
takes the pains to go where the bird is to be found” when 
he sees this great animal, large as a sheep, painfully rising 
from the ground with strokes upon the air whose hissing is 
heard 300 yards away in the silence of the desert; when he 
sees them afterwards describing their endless sweeps, he 
appreciates this most interesting sight—every humarr being is 
chained to the spot. Even the Arab is stirred to emotion, for in 
this bird we have found motion under a new aspect. As to 
majesty and impressiveness, it resembles the action of a 
locomotive at full speed. 

When we watch a Martin flashing through space we think 
of high speed mechanism; when it is a snipe or partridge 
which flies off, we are reminded of the action of a released 
spring; a gull suggests perpetual motion or the endless sweep 
of a pendulum, but the view of the great Vulture in sailing 
flight inspires at once the desire for imitation. It is a dirigible 
parachute which man may hope to reproduce. 


The Great Golden Eagle 


Undoubtedly the Eagle is the king of birds. 


He possesses 
strength and courage. 


Having. no enemy his equal, he peace- 


fully passes long days in the beatitude of uncontested auto- 
(To be concluded) 
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A Flying Scale Model of the Fokker F III 


Cantilever Monoplane 


OLLOWING the correct proportions of the Fokker-Can- 
K tilever monoplane, Mr. M. J. Bayhi of Hempstead, Long 

Island has designed and constructed an attractive and 
efficient 36-inch scale flying model. The outlines have been 
carefully copied in reduced scale, resulting in one of the finest 
scale model designs of its class. 

In a model of this character, opportunity is afforded to 
apply some clever workmanship in the wing construction. On 
account of the deep section required for the cantilever bracing, 
and because of the absence of external stays or supports, the 
wing structure is built up in an unusual way. The ordinary 
wing spars are replaced with light stringers which stiffen the 
wing and give good support to the ribs. 

Measurements are as follows: 


Wing span (with balanced ailerons) ................ 3854” 
ME OT Gio ta chil leche MG « «ss /Sideamieveldtove dws melee 2734” 
PEER PRON ios co eaicls steers « «os dee Mee See's e wlefe as QO.” 
MERC HOLC AFUAUSEIAQE Gils Wk... Ute gen cen ne cee es 614” 
RGD Ci tAP TIPO Co Uaakt cic scatelees « «i Serio w toe Gor meo ve 43,” 
PME PANIIT EP WIICEIS cove desig eis « . : Sablininid cele ore eck v ene we hae 
MC EMECIATNCUCL |< o Petciceicr iil- >< peed ta te dle vaso e.e Zee 


A record was made of the weights of each separate part, 
accurate to within one-one hundredth (1/100) of an ounce. 
These weights total up to nearly 9 ounces for the complete 
model. The wing weight includes the aileron weight also. The 
fuselage weight includes also the weights of landing gear, 
tail unit and power unit. Landing gear weight includes wheels. 
Tail unit comprises the rudder, stabilizer and elevators. 


List of Weights: 


Ounces 
Model complete and ready for flight................ 8.96 
TI ar inn. GOORIN, «ae slots gs Lad sec eins 2.30 
BRE MEMCOINIP Lets coe areedas «Certs « 6s niislatersic'@ eke eos 5.0 6.66 
UeeTTeAt TM CAT fe ey chece saci c ett «,0 2 bve,aelera's gale a,eale ie es ¥2 
NMETAMRCST ATOM To) or trae oS, oe, 2c calote Sreteehs + o's jars, Geelahs acorns we aoa LA 
EMRE NAS UT EIN, « s.ula Sei nidieaayaes, a's aye 94 
Power plant (not including propeller) .............. 2.22 
EMO O RS eg elas owas «ye og cides oe ao RG ela 5 1.30 
ears aided. «+ Syshius codec Sily-pre A8 


General Description 


Fuselage 


Longerons and struts %” square spruce nailed and glued 
together. 

Covering is of bamboo paper, is doped and afterwards paint- 
ed Fokker style. 

Shock absorbing tail skid is used. 

Cowis are of sheet aluminum. 

Sockets for attaching landing gear to fuselage are light 
~ aluminum tubing. 

Forward part of fuselage including cowling is painted dark 
blue. . Rear is painted aluminum color. 


Empennage 


All tail surfaces are constructed of 1%” x 1/32 spruce and 
1/16” diameter reed. 

All controls are balanced. Bamboo paper used for covering. 

Whole empennage is doped and painted aluminum color. 


Landing Gear 


Small streamline struts are arranged as on the real ma- 
chine, four struts on each side. Each “W” strut weights .01 
ounce. 

Wheels are 2” diameter. 

Shock absorbers are used. Cross wiring in both front and 
rear bays. 

Attachment to fuselage by means of aluminum sockets. 


Propeller and Motor 


Propeller 12” diameter mahogany. 

36 feet 3/16” flat rubber is used for motive power. 
200 turns of propeller flies the model about 100 feet. 
Motor stick of 1%4” x 5/16” spruce. 

A ball bearing propeller shaft is used. 


ELEMENTADY AERONAUTICS 


MODEL NOTES 
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Wing 

The wing section at fuselage is the “Gottingen” No. 387; 
at tip, “Gottingen” No. 436. Wing tapers both ways. Chord 
at fuselage, 6.5”; at tip, 4.375”. Two center ribs are lo- 
cated over the longerons. They are of 1%” balsa, lightened. 
14 ribs are used. The center rib on each side of the fuselage, 
between the centerline of the machine and the tip, is of 1/28” 
Spanish cedar veneer, lightened. The rest are 1/45” Spanish 
cedar veneer, lightened. The tip rib is faired with Balsa, 
thusly obtaining a rounded wing tip. 

Regular balanced Fokker ailerons are used. 

Wing spars are of 4%” square spruce. Notches are cut in 
the ribs to receive the spars. Two spars are used; that is, 
one rear and one front. Both rear and front spars are con- 
structed of two pieces. The total apnel weighs 2.3 ounces. 
Covered and with ailerons. 

Mr. Bayhi has had good opportunities for studying the 
Fokker machines demonstrated by the Netherlands Aircraft 
Company. These machines make frequent flights at the Cur- 
tiss flying field near Mineola. Mr. Bayhi has made trips as a 
passenger with Bert Acosta, giving him an intimate knowledge 
oi the flying qualities of the Fokker F III. 

A later issue of AERIAL AGE will contain a photograph of 
this model in flight, showing its remarkable resemblance to 
the real Fokker monoplane. 

Extensive flying tests have not been made of this model, 
but in the preliminary demonstrations the performance proved 
its correct design and balance. The propeller was given only 
200 turns, and with this power the model took off the ground 
in a run of about five or six feet, quickly rose to a height of 
about six feet, descending gracefully in a glide to a point 
100 feet from the starting place. The horizontal speed of 
the model was judged to be rather high, and later tests are 
to be made in an effort to increase the distance and duration 
flown by (1) reducing the quantity of elastic motive power, 
(making more possible revolutions of the propeller) ; (2) set- 
ting the wing at an incidence angle of one degree; (to obtain 
more lift) and (3) replacing the present propeller by one 
designed with a view to less speed and more efficient thrust. 
A later issue of ArErtAL AGE will contain a photographic illus- 
tration of the model in flight, showing the remarkable resem- 
blance to the real Fokker monoplane. 


Outline Plans 
for a Thirty- Six inch 


FLYING SCALE MODEL 
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The Aeronautis 


She was shaped like a huge cigar, 
Five thousand feet long her keel, 
She was built of light metal, 
Stronger than the toughest steel. 
* * 
Her diameter in the center, 
Was three hundred feet through. 
Tapered to almost naught at ends. 
Only ninety was her crew. 
er kek 


Her windows were made of malleable glass, 


Clear as crystal one inch thick. 


She had large libraries & lecture halls, 


And a large hospital for the sick. 
apes 
Slowly the monster airship rose, 
To circle the earth in a day. 
At a mile from earth she stood still, 
In ae busy aerial way. 
* 
For an hour we lay up there, 
To take more passengers aboard. 
They came to a floating dock, 
By air in a veritable horde. 
Er ee 
This huge floating dock of the air, 
Now stood by our side, 
When we had all her passengers, 
Slowly away it did glide. 
* * x 


Thousands of airships passed us by, 
Some were large and others small. 


There were business and pleasure ships, 


Some shot fast and some did crawl. 
* Ok x 

The huge doors were now all closed, 
We shot straight up in space. 

The ship was now airtight all round, 
The crew all in their place. 
* ok x 


At fifty miles from the earth, 
We first traveled forward. 

At a thousand miles per hour, 
The huge ship gracefully soared. 


We scarce knew we sailed at all, 
Fifty miles from the earth. 

The salons and spacious ball rooms, 
Were ringing with music and mirth. 
sk ook ok 


There was no roar of whirling props, 


There were no props or engines beat. 


There was no grind of huge machines, 
To give the monster ship her speed. 
KOK OK 

Of oxygen there was plenty, 

Twas stored in bins like salt. 

Apparatus turned it back to air, 

As need arose without a fault. 
KOK OK 

With fine solar instruments, 
Heat vibrations from the sun 

Were taken direct from the ether, 
And ‘kept all from the cold undone. 
k 


We seen huge freighters of the air, 
Glide swiftly past our view. 
Controlled completely from the earth, 
Without a soul aboard they flew. 
*K 
The crew knew through instruments, 
When another ship drew near. 
Automatically ships were kept apart, 
Al ships of ships always ran clear. 
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Not seen from earth in their grandeur, 
Were the playing northern lights. 
* KK 


Most people flew for health and pleasure, 
Around the world in this great girth. 

By wireless always kept aware, 
Of all doings on the earth. 
* OK K 

The ship was run by vibrators, 
Sending out vibrations together. 

Which were repelled by opposites, 
Thus driving the ship through the ether. 
Ok ok 


Thus also was the huge ship raised, 
Lowered or turned about at will. 
Going backward as well forward, 
Or in midair stand stock still. 
* Ok OK 


‘Through what looked like glowing bulbs, 


These vibrations were outward sent. 
From nine above and nine below, 
Nine on each side one at each end. 
The wise with the low brows said, 
What a fool’s imagination. 
*T is all a dream a wild-eyed dream. 
Impossible of creation. 
* KOK 
As ’twas said of the steamboat, 
Wireless and the modern aeroplanes. 
The grafaphone and automobile, 
Electric lights, locomotives and trains. 


H. Theo. Haller 


The Seaplane 


Ye earth-bound mortals, frail and weak, 
Be still and hear the Seaplane speak: 


“A fair, young god just born, am I, 

And I cleave the heavens as eagles fly; 
My gray sides shimmer in the sun, 

My taut wires sing as the race we run. 
Upward, yet higher and higher I spring, 
Swift as swallow with lightning wing, 
Straight to the face of God. 


The sea-gull swerves to give me room 

And screams aloud as he hears the boom 
And roar and hum of my mighty heart, 

As hither and yon in the clouds I dart, 
Playing “I-Spy” with the sun’s bright beam 
That wraps me round in a golden sheen— 
A shield from the earthly sod. 


I dip, I rise like the waves of the sea, 

The mother whose bosom has nurtured me. 
And ever and ever I feel a thrill 

Of joy as I go at my master’s wiill. 

The winds beat against my golden wings; 
As I dash in their teeth my soul it sings, 
And I turn, and I twist, and I roll. 


I scorn those weaklings caged on earth, 
Of mortal soul and mortal birth; 
Above, I soar, in realms sublime. 
Kissed at birth by gods divine, 

A god I live, a god I'll die, 

For I fly to live and live to fly. 

A Seaplane, I, with a god’s young soul.” 


A Ham Joke 
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He—lI live in my Mary’s eyes. 
Him—Yes, I noticed she had a sty in them—Lord Jeff. 


At night the glitterings in the sky, 
Were the most glorious sights. 
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ELIVERING a 3-place Lincoln Standard Tourabout to Messrs. Bell and Long of 
Kansas City, Mo., December 21st, 1921, at zero temperature. (Note the aluminum d 


Oey pe eo al ae em Ie aoe Ly nc cae bes 


covering on lower half of the radiator.) On account of the extreme weather conditions 
their flying instruction was transferred to the Oklahoma City flying field. 


Sania Gana > oT : ee 


Eat cyst anaes ae mm 
ROB gare tee ta 


eine adams EK. SS 


Nebraska Aircraft Corporation : [ Poet es 
Lincoln, Nebraska i a 


a 


AERIAL AGE WEEKLY, April 17, 1922 


122 


Two hundred of the best known 

aeroplane operating companies in 

the United States are now selling 

Curtiss Aeroplanes, motors and 
spare parts 


OPPORTUNITY 


for wide awake active organizations 


to become a part of this great sales 
If interested write at once 


group. 
for details and information 
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An Air Force Academy Suggested 


REATION of a United States Aeronautical Academy, 
to be to the air service what West Point is to the 
army and Annapolis to the navy, is contemplated in a 
resolution introduced April 3rd by Senator Walsh of Massa- 
chusetts. ‘The resolution directs the Secretaries of War and 


_ the Navy to investigate and report to Congress on the ad- 


visability of establishing such institution. 

“Immediate and adequate development of the science of 
aeronautics,” said Mr. Walsh, “is vital to the protection and 
prosperity of the country. Aviation is now recognized as a 
dominant factor in relation to future transportation as well as 
a the national defense. It is a matter we cannot permit to 
sleep. 

“As the Conference for the Limitation of Armament took no 
action to reduce, limit or control aviation, so far as its use 
in war is concerned, it should be apparent to the most casual 
observer that a sufficient and properly trained personnel, ca- 
pable of developing, instructing and directing the aviation ac- 
tivities of the nation is important. 

“Tf this country is not to be outdistanced in the field of 
aeronautics and thereby left defenseless, a separate school of 


aeronautics supported and controlled by the Government should 
be established.” 

Senator Walsh suggested that a part of West Point or of 
Annapolis or some navy yard be used for the Academy. 

It is to be hoped that Senator Walsh’s suggestion will have 
the attention which it merits. 

A Saga by Wireless 
N their little skiffs the Norse vikings roamed the polar 
| seas, and Scandinavian bards related their exploits in sagas. 

That was the style of reporting in those days. Now Roald 
Amundsen, twentieth century viking, equally at home in the 
cellar and on the roof of the world, expects to float to the 
North Pole in the good ship Maud, with casual side hops 
in a metal aeroplane, and he will send daily bulletins of all the 
Arctic news by radio. Sagas by wireless! It’s the modern 
way. 

Most polar expeditions are described as “dashes.” Amund- 
sen’s trip will be more leisurely. The ice pack on which 
he is to drift has much to learn about rapid transit. Its 
timetable promises to deliver the explorer at the pole in three 
or may be five years. Yet he says there is enough of interest 


in the million square miles of uncharted surface to keep the 


“ten members of the expedition busy every waking moment. 
He has high hopes of enriching the store of scientific knowl- 
edge and in particular of solving the mystery of the aurora 
borealis. . obs 

Of major interest in the enterprise is the auxiliary use of 
the aeroplane. It will be the first real test of the feasibility 
of aerial reconnoissance in the Arctic regions, 

—Editorial in N. Y. Tribune. 
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Aviation—First Line in War 


VIATION has taken a sudden jump to the front as a 
A recognized and invaluable agency in war. When the 
: British government, which has always, and very rightly, 
in the past considered its navy as the first line of national 
defense voluntarily renounces this theory and admits that the 
conditions in 1922 have forced the conclusion that air forces 
have displaced both the army and navy as the dominating 
element in the protection of the British Empire we may well 
take notice—conservatism in the United States must awake 
from its stupor, and permit intelligence to control our military 
and naval policies. 

Admiral Fisher and Sir Percy Scott,,of the British navy, 
long ago foretold the reign of air power in war, but their 
warnings were little heeded by the controlling minds in the 
House of Commons until recently, when Austen Chamberlain 
raised the question in debate as to “what extent develop- 
ments in aviation may render naval warfare more obsolete.” 

Mr. Chamberlain said “he could imagine circumstances might 
soon lead the world to believe that limitation of battleships 
or armaments would be of little use unless similar limitation 
was placed on air craft. Believing as the government 
did, that the air force had immense potentialities, quite distinct 
from its duties as an adjunct to the naval and military service, 
and convinced that in the future the greatest danger to Great 
Britain might well be from an action by air forces, the gov- 
ernment considered it would be a retrograde step to abolish 
the air ministry and reabsorb the air force into the Admiralty 
and War Office.” 

In conclusion Mr. Chamberlain declared: “In case of air 
raids the army and navy must play a secondary role, but in 
case of military or naval operations the air force must be in 
strict subordination to the general or admiral in supreme 
command.” 

These astonishing admissions on the part of the British 
government are justified—in fact, their soundness is con- 
clusively demonstrated by recent happenings. It will be re- 
called that the Spaniards have used bombing planes to dislodge 
and demoralize the Moors when other weapons failed, thus 
saving their battalions from decimation by frontal attacks 
against a determined enemy. General Smuts employed bomb- 
ing planes with similar effect against the rebels in South 
Africa, who were quite unprepared and helpless against this 
form of attack. : 

And now we are informed that “the possibility of effectively 
controlling a troublous country by means of an ‘air army’ is 
to be thoroughly tried out by the British in Mesopotamia.” 

Winston Churchill has taken the lead in this enterprise. “A 
fleet of 150 troop-carrying planes is under construction, each 
capable of carrying ten soldiers fully equipped, together with 
two machine guns and ammunition. By this means a com- 
plete battalion of 1,000 men can be transported hundreds of 


(Concluded on page 142) 


U. S. S. Langley Commissioned as 
Airplane Carrier 

Norfolk, Va—The U. S. S. Langley, 
airplane carrier, has been commissioned at 
the Norfolk Navy Yard. The ship was 
turned over to the Navy by.the Navy 
Yard, and Commander Kenneth Whiting 
has assumed command of the vessel until 
her commander shall have been appointed. 
Commander Whiting will remain on board 
the ship as executive officer at all times, 
however. 

Commander G., de C. Chevalier, U.S. N., 
will be given complete charge over all 
aviation activities aboard the vessel. He 
will come under the captain and executive 
officers, but he will have entire command 
of all the movements of the aviators and 
their craft, on the ship. 

The commissioning of the ship was cere- 
monious, since the Langley is the first. of 
her kind to be commissioned in the United 
States Navy. 

Several hundred men, including archi- 
tects and mechanics of nearly all the trades, 
have been employed in making the former 
collier Jupiter a complete airplane station 
afloat. Incident to her being a “harbor” 
for aircraft, theLangley will be one of the 
most peculiar looking ships on the seas. 
The thing in her build, which makes her 
radically different from other ships, is her 
landing deck. That deck is an immense 
platform, mounted above her main deck on 
trussed towers. Only by standing on that 
great platform can its proportions be ap- 
preciated. One is impressed with the feel- 
ing of standing on a field, so large is the 
deck. 

Deep down in her hold has been stored 
quantities of chain and concrete, which will 
serve as ballast. Above this invaluable 
“cargo’ and in the forward part of the 
vessel will be installed a complete shop for 
the repair of all kinds of aircraft. With 
the proposed machinery in her hold, and a 
capable crew, it will be possible to con- 
struct a plane almost completely aboard 
the vessel. 

The Langley is 525 feet long and 65 feet 
beam, and she is driven by motors with a 
total horsepower of 5,500. She is said to 
attain a speed of 14 knots. The ship was 
built at Mare Island Navy Yard in 1912. 
Later, when the value of a ship of the type 
she now is was realized, the Navy Depart- 
ment turned the vessel, then a collier, over 
to the Navy Yard here, where she has un- 
dergone building changes for two years. 
The ship, although commissioned, is not 
completed. More months must elapse be- 
fore she can steam out on her trial trip. 

During the World War, aviation made a 
remarkable advance. In naval circles es- 
pecially has the value of aircraft been re- 
alized. A home had to be provided for the 
“wasps,” and it fell to the lot of the Jupiter 
to be converted. 

Her name was changed to honor a 
pioneer of aviation, Langley, the man who 
was laughed to ridicule and whom Congress 
refused to grant money for the perfection 
of his airplane models because they were 
‘impractical.’ He is now to be immor- 
talized by a ship on the seas. 

The ship is not quite completed.’ Before 
she will be ready for service her equipment 
must be installed. That one word “equip- 
ment” will include the only complete avia- 
tion repair and construction shop afloat. 

Other additions to the strange vessel will 
be made in due time and all work is ex- 
pected to be completed by May 1. - 


Flying Club of St. Louis 

The Flying Club of St. Louis has estab- 
lished a flying field and club house eight 
miles from the city limits on the Natural 
Bridge Road. ‘This field is northwest of 
St. Louis and situated on the Wabash Rail- 
road at Anglum, Mo. It can be dis- 
tinguished from the air principally by the 
hangar and a large grain elevator. No 
charge is made for the use of the field and 
space for hangars is provided free of 
charge. 

The club is planning to organize a re- 
serve unit for both lighter and heavier than 
air, and will cooperate with Scott Field, 
where at present the Air Service is con- 
structing a large steel hangar for dirigibles. 

The Advisory Board of the Flying Club 
is as follows: Albert B. Lambert, Chair- 
man; Sam D. Capen, L.-D. Dozier, F. W. 
A. Vesper, Ed. T. Hall, Frank C. Rand, 
Fred H. Semple, Col. A. T. Perkins, Harry 
B. Wallace, Robt. T. Morton, James M. 
Hranciscus, W. C. D’Arcy, Jesse McDon- 
ald, Geo. P. Dorris, M. W. Hayes. | 


Personal Par 

M. A. C. Johnson, of Akron and Troy 
C. Williams, of Augusta, are barnstorming 
Georgia, North and South Carolina in a 
Standard-Curtiss. 

W. B. A. C. Progress 

The World’s Board of Aeronautical 
Commissioners is making rapid strides in 
its membership campaign in the United 
States. There are 1937 nominated for 
membership, 2884 counties out of 3048 are 
represented by acceptances of state 
nominees, and 8088 cities and towns repre- 
sented by acceptances of county nominees. 
Ninety-four countries and colonies are 
now represented by 111 commissioners. 


Plan Airship Service England to 
Australia 

London—A proposal for the formation 
of a company with a capital of £4,000,000 
to start a mail and passenger airship serv- 
ice between England, India and Australia 
has been laid before the Government. 

A powerful financial syndicate has 
offered to take over the British airship fleet 
which was due to be consigned to the Dis- 
posal Board. No capital investment by the 
Government is required, but there is a°con- 
tingent liability in the form of a guarantee 
of interest and dividends of £91,000 a year 
from the State. 

Messrs, Vickers, Limited have under- 
taken to subscribe for 100,000 shares at par 
and the Shell groups for 100,000 ordinary 
shares or debentures at par. Both com- 
panies will give full technical assistance. 

The total contingent yearly subsidy in 
the form of a guarantee of a dividend on 
the ordinary shares and interest on the de- 
bentures (on the capital now proposed to 
be issued) would be on £1,200,000 ordinary 
shares, £72,000 for ten years. On £2,200,- 
000 debentures, £990,000 until redemption. 
Dividing the subsidy among the countries 
which would obtain the benefit of airship 
service the cost would be: Britain, £91,000 
a year ; Australia, £40,000 a year, and India, 
£40,000 a year. These dividend arid interest 
payments would cease as soon as profits 
from the company were sufficient to pay 
them. 

The program of development has been 
divided into two stages—a bi-weekly serv- 
ice to India and an alternate day service 
to India with weekly extension to Aus- 
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tralia. pA 


The Government is asked to transfer to. 
the company free of cost all airships, air-— 


‘> 


ship material and airship bases and supply 
wireless telegraphy and meteorological 
services. 

If the scheme is approved, it is claimed 
the airship passengers from England would 
reach Bombay in five and a half days, 


¥ 
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Rangoon in seven and a half days, Hong- — 


kong in eight and a half days and Aus- 
tralia in eleven and a half days. 

The new ships will be capable of carry- 
ing a hundred passengers and eight to ten 


a 


tons of mail, and will have a cruising speed — 


of sixty miles an hour. 


Attacks Navy Air Exams. 


Washington—Senator Walsh told the 


Senate Naval Affairs Committee 
April 6 that “unjust examinations” are 


ong 


driving 500 Naval Reserve airmen, among ~ 


them some of the best in the service, back 
into private life. The Massachusetts Sen- 
ator suggested that the committee ask the 
Navy Department to correct what he de- 
scribed as “a deplorable situation.” Some 


of the most efficient and experienced air — 
officers were being forced out, the Senator — 


said, by “trick’’ examinations. 
“These men are trained in the science 


of aviation over a period of years and ~ 


then called upon to pass examinations in- 
volving navigation, steam engineering and 


other subjects with which they, in the very — 
nature of their work, are not familiar,” 


the Senator continued. 

“T will show that there is discrimination 
in the navy between the boy from the 
ranks who wins his commission through 


& 


hard work and on his merits and the boy — 


who goes through Annapolis. The avia- 


tion arm is one that cannot be trifled with 


in any efficiently organized modern navy.” 

Efforts of certain old-time officers who, 
he said, were opposed to the naval aviation 
program were another handicap to proper 
development of navy aviation, said Sena- 
tor Walsh. 


COMING AERONAUTICAL 
EVENTS 
AMERICAN 
Apr. 30.—Spring Show and Open- 
ing Meet, Curtiss Field, 
Mineola, L. I. 

May —National Balloon Race. 

Sept. 4—Detroit Aerial Water 

(about) Derby, Detroit. (Curtiss 

Marine Flying ‘Trophy | 
Competition. ) 
Sept. 15.—Detroit Aerial Derby, 
(about) Detroit. (Pulitzer Trophy 
Race.) 

Sept. 30.—First Annual Interservice 
Championship Meet. (In 
preparation.) 

FOREIGN 

1.—Coupe Jacques Schneider. 

speed race.) — 


Aug. 

(about) (Seaplane 
Italy, probably Venice. 

Aug. 6—Gordon Bennett Balloon 


Race, Geneva, Switzer- 


land, 
Oct. 
la Meurthe. (Aeroplane. 
speed race.) France. 
American _ elimination 
trials, if required, to be 
held about Aug. 15, at 
Mitchel Field, L. I. 


1—Coupe Henri Deutsch de — [ 


rad 


Detroit-Cleveland Airline 


Eddie Stinson, holder of the world’s 
endurance record, who recently purchased 
a number of Junkers monoplanes from 
the Government, is now in Detroit having 
the machines overhauled at the Stout En- 
gineering Laboratories, and when the 
changes have been completed a line will 
be established between Detroit and Cleve- 
land. It is planned to make eight trips a 
day. 

“Stinson is having one machine especially 
equipped for long distance work, and _ this 
summer he will attempt a non-stop flight 
from San Francisco to New York, and he 
is thoroughly confident he will be success- 
ful. Stinson is one of the most experi- 
ences fliers in America, and his many 
friends throughout the country are con- 
gratulating him on his new enterprise and 
wishing for him the utmost success. 


Curtiss Employees Fly to Keep in Practice 


Through the efforts of Mr. Theodore 
Wright, Executive Engineer of the 
Curtiss Aeroplane and Motor Corporation 
at Garden City, employees of the company 
who were formerly pilots, are allowed the 
use of a JN aeroplane for practice flights. 


Mr. Wright, who was a naval flying officer, 
and several other members of the engi- 
neering department formerly in the flying 
service, are able to keep up their practice 
by this arrangement with the Curtiss of- 
ficials. 

Pilot C. S (Casey) Jones is supervisor 
of flights, which are now made on Satur- 
day afternoons, Sundays and holidays, but 
with the coming of “daylight saving” time, 
opportunity will be had for flights in the 
early evening. At present, the pilots now 
elegible for practice flying are: Theodore 
Wright, C. “A. Koch,.S. Joseph, E.. E. 
Tatersfield, V. Higbie and John H. De 
Mott. Mr. H. Ogden, employed in the 
engineering department, is progressing 
rapidly in the art of flying, under the in- 
struction of “Casey” Jones. 

The Curtiss Company recognizes the 
value of trained flyers in its organization 
and encourages their work in a practical 
manner, 


Personal Par 


Mr. Grover C. Loening, President of 
the Loening Aeronautical Engineering 
Corporation was recently operated on for 
appendicitis at the Knickerbocker Hospital 


by Doctor D. W. Martin, Chief Surgeon 
of St. Luke’s Hospital. 
The attack was very sudden, but the 


operation was entirely successful. Mr. 
Loening has now left the hospital and is 
expected to be back at his work in a 
week or ten days. 


Wallace Field News 


A busy season is looked for at Wallace 
Field. An innovation there this year will 
be an Airplane Filling . Station, where 
filtered high test gas will be supplied to 
flyers from a ten-barrel underground tank, 
with pump rigged high enough for its 16- 
foot hose to reach the gas tanks of any 
ships and fill them almost instantaneously. 

J. Wesley Smith has joined Frank 
Wallace’s corps of flyers, and companies 
operating from the field will include: 

The Carlson Aviation Company. 

The Aircraft Service and Sales Com- 


any. 
The Fred Brown Repair Company. 
Wallace Field is registered, contains 103 
acres, and is open to the use of all flyers. 
It is located on the Mississippi, just above 
Davenport—a “town with eyes on the top 
of its head.” 


UNITED STATES POST OFFICE DEPARTMENT—AIR MAIL SERVICE 


Monthly Report of Operation and Maintenance, February 1922 
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EOtAl Operating Coste sents «.. - - Meee MEnate sien s $86,898.29 Division Overhead Flying Maintenance 
Permanent Improvements...........+¢++eeeseeeeeeees 4,658.59 | 
Grand. Total siseess:. . ... + Splaeaiate one's saie.cys $91,556.88 


Overhead consists of: Departmental Overhead; Office Force and Watchmen; Motorcycles. 
and Trucks; Rent, Light, Fuel, Power, Telephone and Water; Radio. 
Flying consists of: Gas; Grease and Oil; Pilots. 
Maisons consists of: Miscellaneous; Mechanics and Helpers; Repairs and Accessories}. 
arehouse, 


E:R. WHITE, Acting Second Assistant Postmaster General. 
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AERONAUTIC CHARTS 


tors, so that an operator cati lay his 

course direct for his objective point 
and can, en route, check and correct his 
course for air drift. 

The underlying principal is the subdivi- 
sion of the continental areas into blocks, 
and the installation of markers at the in- 
tersection of block lines which, by reason 
of their shape, contour, or distinguishing 
features, as viewed from above, will indi- 
cate to the observer the geographic posi- 
tion of the market. 

It is not proposed to post the entire 
country, nor any portion thereof, by the 
installation of markers at all points, but 
to provide a system which can be added 
to or differentiated as the growth of air 
travel requires, and whenever or wherever 
a marker is installed, whether under 
national or state auspices, by Aero Clubs, 
Chambers of Commerce, or other organi- 
zations, ‘it will be in harmony with the 
general plan, and become a part of the 
continental system. 

The blocks are spherical quadrilaterals, 
laid out on lines of latitude and longitude, 
and the term as here used refers to an 
area bounded on the east and west by north 
and south lines, and on the north and south 
by east and west lines; by meridians of 
longitude and parallels of latitude, respec- 
tively. 

The term “marker” refers to a device 
or structure, preferably erected so as to 
stand above other objects in the neighbor- 
hood and be distinguishable at a distarice. 

It is important that the system, in its 
growth and development, be continental 
in its scope, without breaks at national or 
state bounderies, and that all markers, 
wherever installed, shall be alike in char- 
acter and significance, and speak the same 
language to the aviator. In this presenta- 
tion it is described as applicable to a world 
system. 

Eight degrees, of longitude and latitude, 
has been taken for the major blocks, these 
to be subdivided into quarter sections, and 
the quarter sections into quarter blocks, 
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———— 


1) See Wao Age’, of Aug. 22, 
Dec. 26, 192 


1921 and 


AE Pijo Seine” 
2 Po ee ee iB ere 


aa 
an 


ae Suman ease ei 


ee 


By STORY B.’LADD 


giving, as a result, 16 quadrilaterals, 2° by 
2°, these being referred to as intermediate 
blocks. These intermediate blocks are in 
like manner subdivided into quadrilaterals 
of 24 by 24° making 25 subdivisions. 
‘These are the minor block units, and each 
marker that is installed identifies a minor 
block. 

With major blocks of 8° standard for all 
countries, the major blocks in the equa- 
torial zone will be approximately 550 miles 
square with intermediates (2°x2°) of 138 
miles, and minor blocks (24’x24’) of 27.6 
miles. Going north and south from the 
equator, the distances along meridional 
lines will be constant, with the distances 
along parallels of latitude gradually 
diminishing. At the 40th parallel, the east 
and west dimension for the major blocks 
will be approximately 428 miles; for inter- 
mediates, 107 miles; and for minor blocks, 
21.4 miles. At the 50th parallel of latitude, 
these distances will be approximately 360 
miles, 90 miles, and 18 miles, respectively: 
and at 60°, 280 miles, 70 miles, and 14 
miles. 

The subdivisions of the intermediate 
blocks may be 36 in number, 6 in a tier, 
each 20’x20’, or even 64 in number, 8 in a 
tier, each 15’x15’, if the markers on the 
basis here outlined are too far apart, but it 
is thought provision for shorter intervals, 
when desirable, can be best met by mid- 
block markers at half intervals. 

For purposes of identification, the inter- 
mediate blocks are lettered A to P, be- 
ginning at the northwest corner of a major 
block and in quarter section groups, the 
letters A, B, C, and D indicating the four 
intermediate blocks of the northwest quar- 
ter section; FE, F, G, and H those of the 
northeast quarter section; J, J, K, and L 
the southwest quarter section; and M, N, 
O, and P the southeast. 

The major blocks are to be cited by 
the longitude and latitude of the northwest 
corner of the block, and as all major blocks 
are 8° in dimensions these numbers are 


eat 


identifies a specific location (the 
may or may not have been installed) *in 
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always multiples of 8, longitude being 
placed first. Thus “104-48” identifies a 
block bounded by meridans 98° and 104? 
(in the western hemisphere) and by paral- 
lels of lattitude 40° and 48° (in the north- 
ern hemisphere) ; and “104-32” identifies 
the major block covering southern Texas 
and a portion of Mexico. If there is any 
question as to the quarter of the globe, 
designating letters will precede the num- 
bers. In this event, the above noted blocks 
will be designated ON, W. 104-48” and “N. 
W. 104-32.” “N. E. 40-48” is a block 
covering parts of Southern Russia and the 
Caucasus; “S. E. 16-24” (still using the 
northwest corner for blocks in the south- 
ern hemisphere) the South African Union; 
and “S. W. 64-32” portions of Argentina 
and Uruguay. 

The letter designation of the interme- 
diate block follows the major block desig- 
nation—thus “N. W. 104-48 C” indicates 
the intermediate block C in a major block, 
the northwest corner of which is 104° west 
longitude, and 48° north latitude. 

The minor blocks are identified by num- 
bers 1 to 25, beginning at the northwest 
corner of the intermediate block. These 
are the marker numbers. In designating a 
minor block, the number follows the inter- 
mediate block letter, thus “104-48 C 10” 
marker 


block “104-48 C.” 

Markers—The markers are platform 
structures, carried by skeleton towers, high 
enough to clear surrounding objects, and 
in forest and timbered districts to show 
above the trees. In open country an eleva- 
tion sufficient to be out of the way of 
cattle and drifting snows will suffice. 

In mountain or broken country where 
the true location of a marker comes in a 
ravine or valley, or where it would not 
be visible from a distance, it will be located 
at the nearest available point, the offset 
showing on the charts. 

The contour of the platform is the cme 
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tinctive feature of a marker that identi- 
fies the intermediate block in which it is 
located, and it is desirable that the distinc- 
tive shapes be as few and simple as possi- 
To this end the shapes recommended 
are four in number, circular, square, tri- 
angular, and a trefoil. In this connection, 
the effect of foreshortening is to be borne 
in mind, a circle appearing as an ellipse 
and a square as a diamond or a rectangle. 
All markers within an intermediate block 


are to be of the same contour. The shape 


of the platform as viewed from above 
identifies the intermediate block, and the 
four shapes suffice for the four inter- 
mediates that form a quarter section of a 
major block. 
It is necessary that the visibility of the 
markers be preserved under snow condi- 
tions when the ground and the platforms 
are white with snow. For this purpose the 
platforms are made with a skirt around the 
outer rim, sloping outward at a steep angle 
‘and painted black. From above this rim 
skirt will appear as a black line outlining 
the edge of the marker. Snow may adhere 
‘thereto to some extent on the windward 
‘side, after a storm, but sufficient portions 
‘will be exposed to catch the eye of the 
aviator. 
_ The quarter section is preferably to be 
‘indicated by an adjunct that will not con- 
fuse the platform contour, but which can 
be readily interpreted, and in a prior pre- 
‘sentation of the project the markets were 
to be provided with an arm projecting to 
the northwest, the northeast, the south- 
west or the southeast, as the case might be. 
An arm extending out from the rim of the 
marker will detract from the distinctiveness 
of the contour and may be confusing to the 
observer, and moreover he might be in 
doubt as to the compass direction in which 
the arm was pointing. It is therefore pro- 
posed that the quarter section be indicated 
by one or more discs, separate and de- 
tached from the marker platform, but car- 
ried by the platform structure on a level 
with the platform. The position of these 
dises with respect to the platform is not 
material; but for uniformity and in order 
than an aviator may know where to look 
for them, they are on the south side of 
the platform. They may be truncated 
cones, with black slopes, far enough re- 
moved from the platform so that under 
snow conditions the space between a disc 
and the platform will not be bridged by the 
snow and the- outline of the platform 
broken. One disc will signify the first or 
northwest quarter of the major block, two 
discs the second or northeasti quarter, 
three the southwest quarter, and four the 
southeast quarter. The scheme may pro- 
vide for one, two, or three discs, for the 
second, third, and fourth quarters re- 
‘Spectively, the absence of a disc signifying 
the first quarter. In the event, however, 
of an aviator not noting the presence of a 
disc or discs, he would interpret the 
marker as being in the first quarter ; 
Whereas if all markers carry a disc or 
discs, he will always look therefor and will 
hot miss the correct interpretation. 
_ The combination of the four contours 
and the discs provides for the ready identi- 
fication of any one of the 16 intermediate 
blocks without recourse on the part of the 
observer to compass directions. 


With respect to the major blocks, which 
represent areas of 200,000 to 300,000 square 
miles, it is assumed that no marker feature 
is necessary. An aviator will know his 
position as between eastern Massachusetts 
or Ohio, Central Illinois or southern Ala- 
bama, the north of France or Spain. With 
knowledge of the marker shape and the 
number of accompanying discs, which will 
appear as dots or spots contiguous to the 
platform, he at once knows his position 
within 2 degrees. 4 

The minor block units are indicated by 
numbers from 1 to 25, showing in the 
center of the markers. The number is 
placed to be read from the south and ap- 
pears separate and detached from the sur- 
rounding platform in the middle of an open 
central field. The space between the num- 
ber and the edge of the surrounding plat- 
form will be sufficient, in northern districts, 
to bar the formation of a snow bridge. 
To maintain the visibility of the numbers 
under snow conditions, they can be made 
of hipped lines of steep slopes, and painted 
black. Though in winter, in some dis- 
tricts, a marker may carry a heavy snow 
blanket, there will be open space around 
the number and the lines will be suffi- 
ciently exposed to be decipherable. An 
aviator may not be able to read the num- 
ber from a considerable elevation or dis- 
tance, but if knowledge of the inter- 
mediate block from the marker contour is 
not sufficient, he will approach near 
enough to decipher the number. 

At the distances between markers called 
for by the foregoing, an aviator, when 
following a posted route, will pass beyond 
view of a rear marker before he catches 
a glimpse of the one ahead. Under normal 
conditions a marker can probably be seen 
at a distance of 5 or 6 miles. But he will 
come within view of the forward marker 
before he can have materially deviated 
from his course. In a cross flight, how- 
ever, he may cross a posted line at a mid- 
way point and out of sight of a marker. 
It may therefore be desirable to install 
markers at such intervals that in a cross 
flight a marker will be within range of 
view regardless of where the poster route 
is crossed. It is proposed to meet this re- 
quirement when necessary, by interme- 
diate markers located on the line midway 
of the minor block corners. They can 
carry the distinguishing features of con- 
tour and disc or discs, called for by the 
block, and if more exact information is 
desirable the number with the addition of 
a short “dash” after the number within the 
central open field, if the marker is on an 
east and west line, or below the number, 
within the central open field, if the marker 
is on a north and south line. Thus twelve 
will signify that the marker is located at a 
half-way point between locations “12” and 
“13” of the intermediate block, and twelve 
that the marker is located at a half-way 
point between locations “12” and “17” of 
the intermediate block—“7” being the 
minor block south of “12.” It will prob- 
ably, however, be sufficient for the marker 
to show only the block contour, for if more 
exact information is desired the aviator 
will turn aside and look for the next 
marker on the line. 

Inside markers. A marker located with- 
in the confines of a minor block, for ex- 


ample in proximity to a landing field, can 
show the indicia called for by that minor 
block with the addition of an inside ring 
around the number and a narrow annular 
open space between the ring and the plat- 
form. This will signify that the marker is 
within the area of the block, the position 


of same being shown on the chart for that 
district. 


Frontiers. At the frontier crossing on a 
postal route, the boundary line can be 
marked by a split platform of the con- 
tour called for by the intermediate block 
but without the number, the platform be- 
ing divided by a central gap conforming 
in direction to the boundary line. 

Notice of installations. As installations 
are made, the locations will be published 
as items of general news and the aviators 
will mark the locations on their charts. 
This publication will call simply for the 
longitude and latitude designations of the 
major block, the intermediate block letter, 
and the minor block number. In the case 
of a marker that is off the true location, 
its position will be given by coordinates 
with respect to the block corner; as, for 
example, when because of the topography 
of the country, “104-40 D 8” is erected “2 
miles north and 3 miles east” of the north- 
west corner of said clock. 

Duplicate markers. If a continental 
route is posted on an unbroken east and 
west, or north and south line, there will 
be a duplication of the markers in the 
major blocks traversed. For example, if 
a due east and west transcontinental line 
is posted from Georgia to California, the 
series of markers in blocks “80-40,” “88- 
40,” “96-40,” “104-40,” “120-40,” and “128- 
40” will be duplications. This can be 
avoided, in laying out the line, by offsets 
between major blocks. If at the junction 
of “80-40” and “88-40” the line is side- 
stepped to the next tier of minor blocks, 
say to the north, it will strike a different 
series of marker numbers. Then crossing 
to “96-40” let there be another offset and 
likewise with each successive block. There 
will then be no duplications on the entire 
route. The same course can be followed 
with respect to north and south posted 
lines. 

Urban and Industrial Districts. A cor- 
don of markers surrounding an industrial 
district will give an aviator his bearings 
from whatever direction he approaches. 
Knowing the longitude and latitude of a 
point within a district, the block locations, 
and the proper contour, quarter-section 
designation and numbers are readily deter- 
minable. 

Direct routes. The posting of direct 
routes between points can readily be done 
in the initiation of the project by installing 
the markers along the lines of travel at the 
points called for by the system. Many of 
these will be at varying distances to the 
right or left of the line but within view, 
and where the line of travel crosses a 
block line at a point some distance re- 
moved from a block corner, a midline 
marker can be installed, as above indicated. 

Night travel. For night service on a 
route where there is regular travel, the 
markers will be equipped with lights under 
radio control so that an aircraft, with 
radio control can, at will, cut in the lights 
within range, and lights will be on only 
as needed. 
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SEVENTH CORPS AREA COMMERCIAL AERONAUTICAL 
ASSOCIATION ORGANIZED 


By R. TAYLOR 


Special Correspondent of the Aerial Age 


HE Commercial Aeronautical Association of the Seventh 

Army Corps Area, the first of its kind in the United 

States, was organized by business men of the area and 
others interested in aviation at the canvention in Sioux City, 
Ia., March 27, 28 and 29. This marks the first organized effort 
in America toward establishment of a commercial air trans- 
portation system, and will be followed by similar action in the 
other eight corps areas, the intention being to ultimately in- 
augurate a transcontinental air system. ; 

‘Lhe constitution of the new organization includes provisions 
for the development of aeronautics both commercially and 
scientifically; establishment of uniform landing fields in the 
fifty-nine leading cities of the area; co-operation with other 
corps areas in promoting a transcontinental system, and co- 
operation with the war and navy departments in the matter of 
aerial defense. ~ 

The seventh area organization will seek to become a part 
of the Aeronautical Association of the United States of Amer- 
ica, following perfection of the national association at the con- 
vention in Detroit in September. 

Support of the air mail service and the early passage of the 
Wadsworth-Hicks bill was advocated in resolutions passed by 
the convention. 

All cities and towns of the Seventh army corps area, which 
includes Arkansas, Missouri, Nebraska, lowa, North Dakota, 
South Dakota, Minnesota and Kansas, will be invited to be- 
come members through their aeronautical clubs or chambers 
of commerce, according to the tentative agreements made 
at the convention. The corps area organization also will ac- 
cept personal memberships at $5 each. Local organizations 
must have not fewer than 25 persons in order to gain admit- 
tance to the association. 

Cities of 10,000 or under would be represented by one vote 
in the corps organization, and one delegate for each additional 
10,000 of population would be added, according to plans of the 
officers. 

It is planned to divide the cities into three classes. First 
class cities will be those of 50,000 or more in population; sec- 
ond class, between 12,000 and 50,000, and third class, 12,000 
or under. 

Requirements of first class cities include possession of a first 
class landing field; hangar facilities for at least six commer- 
cial air craft; repair hangars to care for two planes at a time; 
oil and gas filling stations; identification markers complying 
with international rules; a field superintendent on duty at all 
times, and the location of the field to be convenient for sur- 
face transportation. 

Cities of class two would need hangar facilities for three 
ships; emergency repair shops; gas and oil supplies; identifi- 
cation markers; wind zones, and telephone and wireless equip- 
ment. Cities of the third class would be known as an emergency 
landing place, and would be required to have a field, the size 
and type of which would change according to service required. 

Assisting the Seventh district delegates in the organization 
scheme were Rear Admiral W. F. Fullam, former commander 
of the naval air forces, and Brigadier General W. L. Kenly, 
former commander of the air forces in France, both acting as 
advisors. 

The use of lighter than air craft for commercial air trans- 
portation is a certainty of the future, declared General Kenly 
in his addess to the delegates. 

“Because of the Roma’and Z R-2 disasters there is no rea- 
son why lighter than air craft cannot be developed,” said Gen- 
eral Kenly. “Lighter than air craft is coming, as sure as life. 
The public at present knows heavier than air machines, but 
is not acquainted with dirigible baloons. However, the need 
of lighter than air craft will be felt in the inauguration of an 
extensive commercial system. 

_ “This country has practically a monopoly on helium. I be- 
lieve helium can be produced on a commercial basis and at a 
comparatively low figure. 

wo years ago, a board of engineers representing the 
American Investigating Corporation went abroad to probe de- 
velopment of lighter than air machines. After a year of in- 
vestigation, during which they visited England, France, Ger- 
many and Italy, the engineers reported the project was feasi- 
ble commercially. They found the Germans far ahead of the 
other countries in the development of lighter than air craft. 

“One of the results of this report has been the formation 


' 


of the General Air Service. This firm has acquired certain 
rights on German inventions in the lighter than air machines 


and now is devoting its attention to the possibilities of com-_ 


mercial helium. ; 
“With helium and properly constructed machines we can 


travel anywhere with perfect safety. But there also will be — 


further opportunities for heavier than air craft. When the 
great lighter than air machines are working on established 
routes, the heavier than air machines could be used to good ad- 
vantage in forming quick ‘feeders.’”’ 

A paper by Samuel S. Bradley, general manager of the Aero- 
nautical Chamber of Commerce, and read by J. B. Harvey, 


Kansas City delegate, pointed out the growth of aeronautics — 


in the United States in 1921. . 
“We estimate, from reports received by the Aeronautical 


Chamber of Commerce, that there was about 20 per cent more ~ 


flying in the Unitd States in 1921 than during the previous ~ 


year,” said Mr. Bradley’s paper. “This is a remarkable fact 

when one recalls the general business and industrial depression. 
“The public has changed its mind in regard to flying. 

year ago many persons believed that the present generation, 


which witnessed the development of the motor car, wireless — 


and other astounding inventions, would not accept the flying — 


machine. It was a bit too much to expect of a race that had 
always kept one foot on the ground, so to speak. Nevertheless, 
the aeroplane has been accepted. 

“The general opinion prevails throughout the industry that 
the public has been shown and that it now is up to the public 
to make use of the flying machine for what it is worth. Then, 


let us hope to find another 20 per cent increase in flying at 


the end of this year. 

“Half of the aeronautical activities of 1921 were carried on 
in the region between the Appalachian and the Rocky Moun- 
tains. Half the aeroplanes in the country are operated there. 
The Mississippi, Ohio and Missouri River Valleys, Colorado, 


Montana, the Dakotas, Iowa, Nebraska, Oklahoma and Texas ~ 


afford many natural advantages, chief among them, emergency 
landing facilities. 
were entered in flying meets in the Middle West in 1921, and 
that they flew a total of 500,000 miles in these meets, carrying 


It is estimated that more than 300 planes — 


KE 


approximately 15,000 passengers before the crowds aggregating - 


400,000 spectators. 

“Now it is up to us, or rather, to the government, to pro- 
tect commercial aviation. We must protect people and pro-— 
perty, in flight and upon the earth, against damage, loss or 
nuisance from aircraft. In other words, we must secure 
adequate control of flight, but in a manner that will not 
throttle development. The problem is civilian because it 
pertains to commerce and industry. At the same time it is 
intimately connected with national defense. The Wadsworth- 


Hicks bill should be made a law before spring flying opens. — 
With air laws will come capital and individual responsibility.” 


The science of flying in the future will be so advanced 
both as regards lighter than air craft and heavier than air 


machines that there will be intimate and general communica- — 


tion between all cities and towns of the country by means of 
aircraft, it was predicted in an address by Admiral Fullam. 
“This aircraft communication will. involve a transportation — 
of mail, passengers, and, to a certain extent, freight, between 
communities and different sections of the country,” said Ad- 
miral Fullam. 


of the Commercial Aeronautical Association of the Seventh — 
Army Corps Area in Sioux City is a movement that will — 
ultimately be of great benefit to every town and city that — 


joins in the movement. 


\ 


“It is clear that in a few years the enormous and expensive — 


battleships of the present day will be so completely at the 


mercy of air attack, combined with submarine attack and — 
mines and torpedoes that no more ships of this type will be 


built after the ten-year naval holiday. Of all these new 


“It is believed, therefore, that the organization — 


: . It is the dawn of a new era in ~ 
transportation which will benefit all business interests. , 


weapons it is believed that the air forces are the most im- 
portant, for with these alone a nation can absolutely pro- — 
tect itself from naval raids and from invasion by armies — 


overseas. 


“No fleet and no convoy can bring with them across thea 


sea sufficient air forces to command the air after they reach — 
our coast, provided this country supplies itself with strong — 
air forces for the use of the army and navy. In this con- — 


; 


nection commercial aviation, involving the use of both heavier 
than air and lighter than air machines is of the most vital 
importance to our country, because all such forces, with their 
personnel, could be rallied as a reserve in time of war. 
“It is my belief that aviation has great practical uses and 
that safety in flying has been secured to such an extent that 
we may discount all fear as to the dangers involved. In 
Europe, men of big interests are flying all over the continent 
to keep their dinner engagements. Lighter than air craft 
development will unquestionably be recognized soon as a safe 
and reliable means of transportation.” 


Subsidies 


UBSIDIES are of two kinds: 
S (1) Subsidies based upon the hours of flight and the 
distance covered. 

(2) Commercial efficiency subsidies proportional to the gross 
receipts. 

The subsidies under (1) comprise: 
| (a) An amortization subsidy ; 
i" (b) A course subsidy. 
| 


The amortization subsidy is determined by the formula 
ep + 15 'p 


— where P represents the value of the cellule (in 


francs) and p the value of the engine group (in francs,) each 

' increased by 20 % to include the costs of upkeep and insurance. 

The value of the cellule and engine group is fixed by the 

_ Technical Commission of the Administration of Civil Aero- 
mautics at the time of the proposal of the Service. 


The course subsidy is determined by the formula —— x V’ 


00 
|| ex 1.5 T, where V represents the speed, T the useful load and 
_ °K a variable. The speed V is measured in kilometers per 
: hour at 2,000 meters. T is the load in tons after the follow- 
ing have been deducted: 
' ~ (a) The weight of the crew (computed at 80 kg. per 
person. ) 
i (b) The weight of the navigation instruments. 
3 (c) The weight of the fuel. 
The load factor of the aeroplane must be at least 5. 
_ The practical ceiling (height attained after one hour of 
flight) must be at least 4,000 meters with full load. 

The aeroplane must be able to cover a course of 500 kilo- 
meters with a contrary wind of 10 meters per second, ad- 
mitting that the speed of the aeroplane is its speed at 2,000 
meters and that the consumption of the engine is that taken 
on the ground and at full power. 

The value of K is fixed as follows: 


|. = Mean length of Course 201 301 401 501 601 
} : (in kilometers) 200 300 400 500 600 700 
{ Wn Belgium............. a 4 5 
meeinternational..........% 4 5 6 7 8 9 


The number of hours of flight subsidized is calculated by 

' following the itinerary determined at a fixed speed of 130 

k. p. h. The course will be measured in a straight line from 

the point of departure to the point of arrival unless an ob- 

ligatory itinerary is fixed by international agreements or na- 

_ tional rules. In these cases the course will be measured by 

the broken line which passes through the center of the airway 

imposed and which avoids the forbidden zone. Journeys will 

not be subsidized which are not completed or which exceed 

the normal duration by 50% (normal duration being the 

quotient obtained by dividing the distance D by the com- 

mercial speed of 130 k. p. h.) However, in the case of special 

| atmospheric conditions properly noted and proved, complete 

journeys made with several stops may be subsidized when they 

have been made in a length of time showing a gain of at least 

, 25% over the fastest means of public transport on land or sea. 

| Except in the case of “force majeure” properly noted by 

t the Chief of the Aerodrome or his delegate and of which 

- mention must be made in the log book, a delay in departure of 

_% of an hour incurs a reduction of 5% in the time subsidy. 

| The same reduction applies to each % hour or fraction thereof 
which follows. 

. The time subsidies fixed above can be increased or diminished 

according to the degree of punctuality attained. A coefficient 

of variation is established monthly as a function of the regular- 
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The following officers were elected for the Seventh corps 
organization: Ralph W. Crum, Davenport, Ia., president; 
M. F. Stack, St. Louis, first vice-president; J. B. Harvey, 
Kansas City, second vice-president ; B. Swaney, Fort 
Dodge, Ia., third vice-president; John W. Coleman, Sioux 
City, secretary, and C. H. Wolfley, St. Joseph, Mo., treasurer, 
The board of directors will consist of the officers and E. R. 
Schultz, Sioux City; J. L. McNeill, Des Moines, and A. R. 
Dunphy, Omaha. . 

The office of the secretary, John W. Coleman, is located at 
315 Metropolitan Building, Sioux City. 


THE BELGIAN PLAN OF SUBSIDIES FOR AIR 
TRANSPORT COMPANIES 


ity of service. The regularity 1s defined by the proportion of 
the number of journeys subsidized to the number planned 
(extra authorized trips being excluded.) The coefficient of 
variation will be equal to the above proportion expressed in 
hundredths, increased for the months of December to March 
inclusive by 35/100 and for the other months by 25/100. The 
monthly total of the time subsidies to be paid is then multi- 
plied by this coefficient, thus giving the net sum to be paid. 

The amount of the commercial efficiency subsidies is in 
direct relation to the reduction made in the fares, and varies 
according to whether it concerns passenger or freight. 

(a) Subsidy for passengers. 

To benefit by this subsidy the passenger fare must not 
exceed 1.25 fr. per km. This subsidy is given according to the 
following method: 

For all reductions of less than 10% from the fare of 1.25 
fr. per km. a subsidy of 60% on the receipts is given. 

For reductions of 10% to 19% inclusive, from 20% to 29%, 
from 30% to 39% and for 40% or more, subsidies of 90%, 
120%, 150% and 180% respectively, are given on the receipts. 

(b) Freight subsidy. 

To receive this subsidy the charges for freight transport 
must not exceed 0.02 francs per kilogram per kilometer. The 
subsidy is calculated as follows: 

Every reductions of less than 20% from the cost of 0.02 
francs per kilogram per kilometer gives the right to a subsidy 
of 35% of the receipts. 

Reductions of 20% to 29% inclusive, 30% to 39%, 40% to 
49% and 50% or more are compensated by subsidies of 60%, 
85%, 110% and 135%, respectively, of the receipts. 

Conditions Required to Obtain Subsidies 

(a) The Company must be Belgian. 

(b) The capital of the Company must be at least equal 
to the amount of the annual subsidy which it will receive, 
supposing that all the journeys proposed are covered and taking 
into account only the time subsidy. 

The capital will be represented either by buildings or ma- 
terial (the value of aeroplanes being that fixed by the Adminis- 
tration of Ciyil Aeronautics,) or by supplies or hangars (in- 
tended only for the proposed lines,) or by subscriptions of 
which the total payment may be required by the State. 

The origin of the capital, all necessary information in regard 
to the shareholders and the names of the directors must be 
communicated to the Administration of Civil Aeronautics at 
the time of formation of the Company or on any change in it. 

(c) The personnel directing the Company must be of Bel- 
gian nationality. 

(d) The pilots and mechanics are to be in genéral of 
Belgian nationality. The employment of foreign pilots and 
mechanics will be authorized only in case of lack of Belgian 
personnel. 

(e) The aeroplanes used must possess their navigation cer- 
tificates and Belgian licenses. 

(f{) The pilots must be provided with the Belgain licenses 
as pilots for aeroplanes for public transport. 

(g) The services which the Comipany proposes to effect 
must be of public or national interest and offer a great im- 
provement over existing means of transport. 

(h) In general no Company will be subsidized which does 
not maintain a daily service over Belgian territory or to 
foreign points if within 250 km. of the Belgian frontier. In 
the case of more distant points the service must be at least 
three times per week. 

(1) The fares must be agreed to by the State. 

(j) In case the Company should use private landing fields 
they must be acceptable to the Administration of Civil Aero- 
nautics. 

Obligations 

The State requires a minimum number of aeroplanes, pilots 
and mechanics in the interests of regularity and safety of the 
services. 
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The required minima are: ' : 
1. For aeroplanes. Twice the number of aeroplanes which 
will be used up during the operation of the service. The 
number is calculated by taking the life of the aeroplane as 
200 flying hours and the speed as 30 k. p. h. The number of 
aeroplanes therefore will be the ; 
daily course (in kms.) x number of days of operation. 
200 x 130 

Note: If a fraction is obtained, the number of aeroplanes 

required will be increased to the next whole number. 
2. For pilots: half of the number of aeroplanes. 
3. For mechanics: one for every 300 HP employed in the 
total number of aeroplanes. ‘ 

The subsidized companies are required to equip their aero- 
planes with all devices and arrangements to assure the public 
the maximum of safety and comfort and to carry out the 
orders of the State which may be made in this respect. 

The subsidized companies are required to place their instal- 
lations, material, and all their resources at the disposition of 
the State from the first day of mobilization of the Army, ac- 
cording to the plan of mobilization made in agreement with 
the Director of Aeronautics. 

Penalties 


If the regularity of service is not maintained owing to lack 
of personnel or material, poor organization or any other cause 
except “force majeure” and in the case of non-compliance with 
these regulations, the Director of the Administration of Civil 
Aeronautics may suspend the subsidy of the Company. In case 
of bad weather, departures may be delayed or suppressed by 
agreement between the representatives of the Government and 
the Company. The decision of the Government’s represent- 
atives is final without, however, incurring the responsibility of 
the State. 

If during three consecutive months the efficiency of the line 
drops below 25%, that is, if the total of paying passengers 
and freight carried is less than a quarter of the total avail- 
able seats and load capacity the commercial efficiency subsidies 
will be suspended until the efficiency becomes more than 25%. 

Non-compliance with the regulations contained herein entails 
the following penalties: 

1. Warning. 

2. Suspension of subsidies for one month, 

3. Permanent suppression of subsidies. 
Control 

The control to which the companies are required to submit 
is of two kinds. 

Technical control (bearing on the personnel and material 
employed. ) 

Administrative control. 

Technical Control 


This control is in the hands of a Technical Commission 
designated by the Administration of Civil Aeronautics and is 
made: 

On presentation of proposal. 

On starting the service. 

During the course of the service. 

(a) On presentation of proposal. 

The companies must send to the Administration of Civil 
Aeronautics forms giving the state of the material and per- 
sonnel. 

The Technical Commission is to assure itself: 

1. That the aeroplanes to be used by the Company possess 
pete Certificates of Navigation and are in perfect flying con- 
ition, 


2. That the special modifications do not decrease the worth 
of the aeroplanes. a 
3. That the aeroplanes can fulfill the conditions (length of. 
flights, load carried, etc.) 
4. That the pilots and mechanics possess the proper li- 
censes, 
5. That the private landing fields used by the Company 
are in proper condition. ’ 
(b) On starting the service. 
The Technical Commission verifies the identity of the con- 
ditions at this time with those mentioned in the proposal. 


(c) During the course of the service. . 
The services are required to submit the first of each month i 


4 
. 
‘ 


* 
@ 


ge 


forms relating to the condition of the personnel and material, — 


¢ 


On variable dates the Technical Commission notes whether 
the pilots, mechanics and aeroplanes continue to 
necessary qualities. 

Administrative Control 


This control is made by the proper services of the Adminis- — 


tration of Civil Aeronautics. 
(a) On presentation of a proposal. % 
(b) On starting the service. 4 
(c) During the course of the service. 
(a) On presentation of proposal. 
The control service is to assure itself: 
1. That the Company is Belgian. ; 
2. That the persons directing the enterprise are Belgian. 


possess the 


3. That the Company employs pilots and mechanics of for- | 


eign nationality only if Belgian pilots and mechanics are 
lacking. 

4. That the Company possesses and will place in service 
the minimum number of pilots, mechanics and aeroplanes re- 
quired by the State. 

5. That the rates charged will not exceed those fixed by 
the State. 

(b) On starting the service. 
The control service verifies: 

1. The agreement of the conditions of the starting of the 

service with those of the proposal. 


2. Whether the aeroplanes have the proper Belgian licenses, 


(c) During the course of the service. ; 
The control service is to assure itself of the regularity of 
the service. 


oe 


The Companies must send control forms to the Administra-_ 


tion of Civil Aeronautics the Ist, 11th and 21st of each month. 


In order to assure the execution of the article given above — 


relating to penalties for delay in starting, a register will be kept 
in each aerodrome. The delays with their causes will be 


inscribed: on a sheet signed by the Chief of Aerodrome and 


pilot or representative of the Company on the field. 

To permit verification of the passengers and freight trans-— 
ported, the Companies must present to the Administration of 
Civil Aeronautics at the end of each month a resume of the 


passengers and freight carried during the month with the — 


numbers of the tickets and luggage receipts as well as the 
prices cf cach. 


At the time of arrival and departure the Companies must 


furnish to the Chief of Aerodrome all information judged 
necessary to control the subsidies. 

The Companies must supply at the request of the Adminis- 
tration of Civil Aeronautics complete and detailed information 


as to their expenses and receipts as well as their balance 
sheets. 


FULL SCALE DETERMINATION OF THE LIFT AND 
DRAG OF A SEAPLANE 


By MAX M. MUNK 


Technical Note National Advisory Committee for Aeronautics 


Summary 


The speed, barometric pressure, and number of revolutions 
of the engine of a seaplane were measured, including tests 
with stopped engine. The mean data obtained are given in, 
the following note; the results of the gliding tests are used 
for the computation of the lift and drag coefficients, and by 
making use of them the results of the engine flights are used 
for the computation of the propeller efficiency. 


The free flight tests described in this note were made 


by the author and Dr. Erich Hueckel at the testing station 
at Warnemuende during the summer of 1918, and are here 


published for the first time. It was intended to develop a 
simple method for the examination of the aerodynamical 


properties of a seaplane independent of the characteristics of — 


its propeller. The instruments had to be simple and _ self- 


recording, and no long preparation of the aeroplane for the 


test could be allowed. On the contrary, the instruments had 
to be mounted in the aeroplane only a short time before the 
beginning of the test. The method was used with one aero- 


we 


plane only, and the opportunity was taken to determine its 


lift and drag cofficients and the propeller efficiency. 
The seaplane used for these tests was a German Branden- 
burg sea-biplane with the following characteristics: 
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Spans 36’-9” and 34/-51%4” 
kntire wing area, S, 380 sq. ft. 
Entire weight, W, 3,200 lbs. 
Two floats, two pairs of struts. 
Propeller diameter, D, 9’ 2%4” 


The instruments used for the tests were a chronograph and 
an ordinary barograph. The first instrument was_ similar 
to a Morse telegraph receiver; a paper strip about 144” broad 
moved with a velocity of about 7” per minute under four 
needles, which when under the influence of four independent 
electromagnets, marked the paper without stopping its course. 
The needles were controlled respectively by an ordinary clock- 
work, by the flexible shaft of the revolution counter of the 
engine, by an anemometer of the Robinson type and by hand. 
The clock gave electrical contacts at intervals of 12 seconds, 
the shaft leading to the revolution counter always after 2 
revolutions of the shaft, corresponding to 52 revolutions of 
the engine. The anemometer gave contact after each 180 feet 
of travel of the aeroplane approximately. The fourth needle 
was operated mannually by the observer when the altimeter had 
reached certain points. It was intended to operate the fourth 
needle automatically too at later tests, making it indicate 
the density of air. Readings were also made of a thermometer, 
but the greatest part of these could not be used, for it appeared 
subsequently that the thermometer was too near to the exhaust. 
The density therefore had to be calculated. This was done 
by means of the formula p = % .9n kg sec” m: where he denotes 
the altitude in kilometers as indicated by the altimeter. 


Gliding Tests—The pilot controlled the aeroplane so that 
the dynamic pressure as indicated by the pilot tube was 
nearly constant. The velocity decreases then during the dive 
and the negative acceleration of the aeroplane is to be taken 
into account in the computation of the final results. The path 
is slightly curved too, but the centrifugal force is neglected 
in this paper. Let w denote the vertical velocity and v the 
total velocity, and let the angle e be defined by the relation 
sin e=w/V. The slope of the path then is taken into con- 
sideration if the usual formula for the power “is replaced 
by the following formula 


Cp Ww 4 Sep 
Gy? cos */” e€ Wiz 


which for small angle e assumes its ordinary form. 

Cy is calculated from the formula W = Cy q S and, on sub- 
stitution in the preceding formula, Cp is deduced. 

All instruments were carefully gauged before each test; the 
weight of the aeroplane was deduced for each test by taking 
account the weights of the pilots and the estimated consump- 
tion of fuel. The table at the end of the note gives the mean 
values obtained from each series of tests. 


Tests With Running Engine—The horsepower of the engine 
was assumed to be 
— 015 


no 125° — .015 


where No is the power delivered at the: normal number of 
revolutions no and at the density of the air 0.125 kg sec’/m*, 
and p is the density of the air in the same units. 

The mean results are contained in the table. The efficiency 
of the propeller was deduced by making use of the drag co- 
efficients obtained by the gliding tests; the drag of the pro- 
peller for the stationary aeroplane determined by a model 
test, being subtracted. 

The efficiency thus obtained includes the loss involved by the 
mutual influence of propeller and aeroplane, consisting of an 
increase of the drag, which in general is not wholly neutralized 


ere 
ee No 


Brandenburg Seaplane. 


by the increase of the propeller thrust. That is, the efficiency is 
CpoSq V+uWwW 


Brake horsepower 
where u denotes the vertical component of the velocity. This 
absolute efficiency is different in general from the original efn- 
ciency of the isolated propeller. 


Glidijng Te|sts Engin/e Run|ning 
No. 
1 2 3 4 5 6 7 8 9 10 
Velocity, mi/hr..... 73 | 80 | 101 66 | 72 695) 695834) 9°72 67 
Vertical velocity, 
ft./sec, |-16.1|-21.8|-—35.6|-13.4|-16.0|-15.6] 2.2 0 '!-4.3 | 2.5 
Dynamical Pressure, |’ 

Ibsisqeit.: | 12.1) 15.2) 24.212 .9°5) 1223), 118}, 10:56) 15-0)-11.5| 9:8 
Cline are Or lars) | .S2EN Steg T68aieegO a hod ot 465-1 90 
CD een tO tor l0 | OCR aT 10) fe oktnl 5095 082'-,090!. 10 
CD propeller drag i 

subtracted.......| .085| .085) .075] .095) .085] .095 r 
t 
Propeller efficiency, eee 
per cent. 63 71 68 55 
Vite Dittetetsal s:<ie.s | 48 | .54 | .48 | .45 


MANOMETER FOR RECORDING AIR SPEED 
By C. WIESELBERGER* 


of an areoplane with reference to the air (actual speed), 
~ in which connection the pressure difference is measured 
with the aid of a manometer. This pressure difference in some 
forms of the instrument (for instance, Prandtl’s pressure 
gage) gives the pressure directly, but in other forms is pro- 
portional to it. If it is desired to record the pressure difference 
given by the gage, the manometer must answer the following 
conditions : 
1. It must respond quickly so that all speed variations will 
be correctly recorded. 


Be orc gages are largely used for measuring the speed 


1Taken from “Zeitschrift fiir Flugtechnik und Motorluftschiffahrt.” 


‘a 


2. It must not be affected by rectilinear or curvilinear ac- 
celerations. Hence, movable parts must be counterbalanced. 


On account of the smallness of the pressure to be measured 
(the dynamic pressure being q = 156 kg/m’ = 1/64 atmo- 
sphere, with air density p = ¥%), the friction of the movable 
parts of the instrument must be eliminated as much as possible. 
Since the dynamic pressure is obtained as the difference be- 
tween the total pressure and the static pressure, there are two 
pressures to be measured. In the present instance, this is done 
by conducting the total pressure under a box made of very 
flexible membranes (Fig. 1) while the static pressure is made 
to work on the cover of the box by inclosing the whole in- 
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strument in an airtight case, in which the static pressure rules. 
In this way, only the difference of the pressures affects the 
cover of the box. The pressure exerted on the cover is received 
by a spring. The box is so thin that no appreciable elastic 
reactions are produced, provided the forces act for only short 
distances. Hence the distance transversed from the cover of 
the box is proportional to the dynamic pressure. This distance 
is enlarged by the lever shown in the diagram and recorded 
on a drum. If only a short distance is left to the box and 
this distance is correspondingly magnified by a light lever, a 
short oscillation period is obtained and a correspondingly rapid 
response of the instrument. 

In order that no acceleration may affect the instrument read- 
ings, the following counter-balancing must be done. It is first 
essential to render rectilinear accelerations non-effective in 
both the horizontal and vertical directions. ‘This is accom- 
plished by means of the counterweights P: and Ps, which, in 
the acceleration of the instrument on account of its influence 
of inertia on the lever hz, exert a moment offsetting the moment 
produced by the lever hi, so that the pointer is not deflected. 
As regards the curvilinear accelerations, it is most important to 
offset those whose rotation axis is at right angles to the record- 
ing surface. These accelerations are rendered harmless by 
making the moments of inertia 9; and 92, of the levers hi and 
hs, bear the same ratio as the lever arms a and b, hence 9; : 
0, = a:b. The mass of the box cover, with half the mass 
of the box and the spring, is thereby to be included in 9,. A 
curvilinear acceleration then generates in the connecting rod s 
a momentum coming from the lever hi, which is of like magni- 
tude but opposite in direction to the corresponding force from 
the lever hi, so they mutually offset each other. In order that 
the inertia moments may satisfy the prescribed ratio, there are 
placed on the lever hi two like weights G equally distant from 
the pivot di. By varying the distance of these weights from dh, 
the moment of inertia of this lever can be temporarily ad- 
justed. Curvilinear accelerations about the other horizontal 
axis and about the vertical axis likewise generally produce 
moments on the lever axes. In order to eliminate the effect of 
these moments, the lateral positions of the counterweights P: 
and P», on the axis of hs, must be so chosen that the moments 
arising on the lever h; will offset those on the lever hn. 

When employing the manometer on rapid climbing aircraft, 
still another precautionary measure must be taken, in order to 
avoid the variometer effect of the instrument, which is caused 
by the volume of the case being considerably greater than the 
volume of the box. If the instrument is placed, for example, 
where the external pressure is higher, a certain interval of 
time will elapse, on account of the compressibility of the air, 
before the higher pressure has reached a state of equilibrium 
in the case, while this takes place more quickly in the box, on 
account of its smaller volume. The result is a deflection of 
the manometer. In order to prevent this, the air is likewise 
admitted slowly into the box, which may be accomplished by 
placing a suitable valve in the air inlet pipe. The amount of 
the throttling depends on the resistance of the air inlet pipes to 
the instrument. Of course it also has the effect of damping 
the mee aa but not enough to affect its responsiveness very 
much, 

The instrument was made in the workshop of the Gottingen 
aerodynamic laboratory. The box is made up of ring-shaped 
corrugated membranes of sheet brass 1/20 mm. thick, soldered 
to brass rings. The pivots of both levers consist of knife edges, 
in order to keep the friction as small as possible. They are held 
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Fig.3. Flight with Halberstadt C L IV, 
in very squally weather. 


lightly against their supports by spiral springs. All the other 
joints consist of leaf springs. The measuring spring is remov- 
able, so that the measuring scale may be changed when neces- 
sary. The stylus is made very light of thin sheet aluminum. 
The record is made on smoked paper. The drum can be in- 
troduced or removed after removing the cover D. The clock- 
work which drives the drum can be started or stopped by turn- 
ing a small eccentric button on the bottom. The valve for pre- 
venting the variometer effect is located at A. 

The instrument gave a good account of itself in the trial 
flights made at the end of 1919 under the supervision of Profes- 
sor Proell of the Hanover Car Works. Figures 2 and 3 repro- 
duce two of the records, on which all the details of the pressure 
variations can be readily recognized. That the counterweights 
actually produced the desired effect is demonstrated by the fact 
that the record shows no trace of the engine vibrations, while 
the record of another manometer, not counterbalanced, was 
spread out by these vibrations in the form of a band. In 
squally weather, no utilizable record could be obtained with the 
latter instrument. The drum,.driven slowly by the clockwork, 
was occasionally rotated slightly in the opposite direction by 
the very strong vibrations. This effect found expression in a 
peculiar wave form in the vertical lines (Figure 3). 


Translated by National Advisory Committee for Aeronautics. 


French Aeronautics 


It is reported that the pis of one million francs offered for the 
best aero engine will probably be augmented by another million, offered 
by the French Air Minister, for engines of 350 to 450 h.p., and weighing 
not more than 2 Ibs./h.p. It is understood that competing engines will 
have to pass a reliability run of 240 hours, in stretches of eight hours 
each, and that the total time taken in completing the 240 hours must 
not exceed 100 days. The competition will start on March 1, 1924, and 
entries must be received before December 1, 1923. 

Announcement has been made that the Aviation Committee of the 
Colonial Exchequer have definitely decided to organize a contest for sea- 
planes from April 17 to 19, under three classes: under 150 h.p.; 150 to 
400 h.p.; and over 400 a Eliminatory trials are to take place on April 
17, when entered aircraft must ascend to 1,000 metres, and have on 
board, in addition to the normal useful load, sufficient fuel for 114 hours 
flight. The course, Marseille-Monaco, is 413 kilometers. Prizes to the 
extent of over 40,000 francs are offered, 


Belgian Competition 

The Aero Club of Belgium has organized an International Competition 
for touring airplanes to be held at Brussels on June 23-25, 1922. The 
competition is open to touring machines, single-seaters or multi-seaters, 
whose engine capacity does not exceed 7 litres. The awards will be made 
for a total of 100 points, allotter as follows: 30 points for minimum 
space occupied in hangar; 30 points for general economy of the engine; 
25 points for slow landing, and 15 points for quick get-off. The prizes 
are as follows: The King of Belgium’s Challenge Cup, to be retained by 
the winner for one year; and the following cash prizes: Ist prize, 15,000 
francs; 2nd prize, 7,000 francs; and third prize, 3,000 francs, 


Argentine Aerial Club Opens 


Consul General W. Henry Robertson, Buenos Aires, states that on 
January 6, 1922, the new flying ground and school acquired by the 
Argentine Aerial Club at San Isidor, alongside the grounds of the River 
Platte Aviation Co., were opened for use, more than 20 machines taking 
part in the ceremony. 


Opportunity in Colombia 


According to Mr. Edmund B. Montgomery, American Vice Consul at 
Barranquilla, Colombia offers an opportunity for the establishment of 
an air transport service. The facilities and carrying capacity of such a 
service, however, must be greater than that rendered by. the present com- 
pany (Colombian-Gorman Aerial Transport Co.), which maintains a hydro- 
plane service, and which, for the months of October, 1921, to January, 
1922, inclusive, reported 307 flights, aggregating 57,640 kilometers, 303 
passengers carried, and 29,280 kilograms of freight transported. 
company has a contract to carry mail for:a period of 
Government subsidizing it to the extent of $100 per trip. 

As the river steamship transportation is uncertain in the dry season, 


_which is now coming on, an air service with machines carrying 10 to 14 


passengers would undoubtedly get all the passengers and freight that 
could be carried, although one Pes wyback to large air boats on the river 
is the danger of contact with driftwood in starting and landing. The 
ratification of the American-Colombian treaty should be a help in any 
negotiations which may have for an_end the establishment of such a 
hydroplane service on the Magdalena River by American interests in co- 
operation with Colombians, 
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COMMERCIAL AVIATION DEVELOPMENTS IN EUROPE 


By W. KNIGHT, M. E. 


(Continued from page 109) 


A RUMANIA 


Commercial aviation in Rumania has actually started its 
‘activities in 1921. In fact, it was only last October that the 
first aeroplane of the “Franco-Romane Aerial Transport Com- 
pany” made its first flight from Paris to Bukarest. 

The line Bukarest-Paris-Constantinople is going to be 
operated regularly this year. The trip from Paris to Buka- 
rest will be made by starting from Paris at 6 P. M. and 
‘arriving at Bukarest two days after, early in the morning. 
-For the year 1922, the “Franco-Romane Aerial Transport Com- 
pany” will have an aeroplane provided with sleeping quarters 
for 20 passengers which shall be used on the line between 
Paris and Bukarest. This company is already operating the 
lines between Paris and Praga and between Paris and Warsaw. 

The capital of the company is 10,000,000 of francs. This 


company, we might say, is an enterprise mostly financed and 


supported by French capital. In fact, the French Government 
gives 9 millions of francs per year as a subsidy to this 
company and the President of this company itself, is General 
Duval, former Chief of the Air Service in France. 

The Polish Government also gives to this company 1,000,- 
000 francs per year subsidy, payable in oil and fuel and, besides 
this, grants to the “Franco-Romane Aerial Transportation 
Company” the exclusive operation over the Polish territory 
for ten years. 

The Czecho-Slovak Government also pays a subsidy of 5 
million crowns per year, and grants to the company the ex- 
clusive right of operation for ten years. The Turkish Govern- 
ment grants to this company the monopoly for the transporta- 
tion of the mail between Bukarest and Constantinople for five 
years, subject to renewal. The Rumanian Government, be- 
sides paying a subsidy to the company, grants it the exclusive 
right of operation on the line Paris-Strasbourg-Praga-Vienna- 
Bukarest-Constantinople. 

The following project for the development of civil aviation 
in Rumania has been submitted by Mr. Mirea, Director of the 


Air Service under the ministry of transports in Rumania. 


The project starts with considering the following nine inter- 
national lines passing through Bukarest. 


1. London-Paris-Vienna-Budapest-Bukarest. 
. Trieste-Belgrad-Bukarest. 
. Athens-Salonica-Sofia-Bukarest. 
. Constantinople-Adrianople-Bukarest. 
. Constantinople-Costanza-Bukarest. 
. Hamburg-Berlin-Praga-Vienna-Budapest-Bukarest. 
+ Dantzig-Warsaw-Leopoli-Bukarest. 
. Bukarest-Chisinau-Kiev. 
. Bukarest-Odessa. 
In conjunction with these nine international lines, the fol- 
lowing lines shall be operated: 


1, Bukarest, Craiova, Trunu, Severin, (effecting the liaison 
with Belgrad) ; Temesvar (liaison with Seghedin, Buda- 
pest) ; Avad, Orodia (liasion with Delretin, Budapest). 

2. Bukarest, Giurgin (effecting liaison with Sofia, Athens, 
_~ Adrianople, Constantinople). 

3. Bukarest, Tecuci, Iassy (liaison with Warsaw). 

4, ade Costanza (liaison with Odessa and Constanti- 
nople). 

5. Bukarest, Braila, Galatz, Chisinau (liaison with Ukrainia). 

Besides these lines, connecting together the various inter- 
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+ hational lines, the following lines for the local traffic shall 


_ year has been figured to be 144 millions of lires. 


be operated : 

Bukarest-Brasov, Bukarest-Pitesti-Sibiu-Cluj-Orodia, Galat- 

Tecuci-Brasov-Sibiu. 

__Airdromes for these lines shall be provided at Bukarest, 
Craiova, Temesvan, Orodia, Costanza, Iassy, Vernovitz, 
Balatz, Chisinau, Turnu, Severin, Arad, Giurgin, Tecuci, 
Braila, Brasov, Pitesti, Sibiu, Cluj. 

This project comprises also the establishment of an air- 
craft manufacturing plant capable of an output of 300 air- 
crafts per year. The capitalization of the company under- 


* taking the development of this plan has been anticipated to 


be 260 millions of lires and the total cost of operation per 
j The realiza- 
tion of this project will be effected mostly with foreign capital. 
French and British capital seem to be very much interested 
in its development and every facility will be granted by the 
umanian Government for the realization of this under- 
taking. ' 


OTHER COUNTRIES 


Besides France, England, Belgium, Italy, Germany and 
Rumania that we have considered so far, minor attempts for 
establishing civil aviation are more or less apparent in the rest 
of Europe. In some countries like Switzerland, we find that 
civil aviation activities are intimately connected with the tourists 
traffic and when we consider the beauty of the panorama of the 
Alps which can be obtained by flying over the mountains, we 
might expect quite a lively development of civil aviation there, 
however limited to excursions over the Alps and the lakes of 
Switzerland. 

At the present time, the “Ad-Astra” of Zurich, is doing 
most of the commercial flying carrying passengers for excur- 
sions and also for taking photographs of the Alps from the 
air, which are sold to tourists at a good price. 

A number of aerodrcmes and hangars have been constructed 
at Dudendorf, Geneve, Cointrin, Lausanne Blucherette, by the 
department of civil and military aeronautics. At Dudendorf 
especially, they have a fine aerodrome with twenty hangars and 
all modern facilities for testing motors and propellers. 

Hangars and aero-ports for hydroplanes are to be found at 
present at Geneve, Lausanne-Ouchy, Locamo, Lugano, Lucerne, 
Korschack, Romanschorn and Zurich. 

Landing fields for aeroplanes are now open at Avenches, 
Bellinzona, Zurich-Spreintenbach, Aaran, Berne, Biere, Colom- 
bier, Frauenfeld, Thun and about two dozen of private landing 
fields are scattered all over the country: 

Due to the geographical position of Switzerland and the 
Alps, which in some places reach in height to nearly 14,000 
feet, international lines operated with commercial aeroplanes 
which are not designed for flying at very great altitudes shall 
find a barrier in Switzerland and shall have to avoid the route 
over Switzerland, in spite of the fact that it would make a 
short flight to fly directly over the Alps rather than circling 
around them over the routes, Paris-Venice, London-Milan, 
Munich-Bordeaux, Vienna-Lyons, etc. 

There is now a project in Switzerland of forming a local 
company equipped with aeroplanes designed for carrying pas- 
sengers with a sufficient degree of comfort over great alti- 
tudes, manned by pilots, well familiar with the exceptional 
atmospheric conditions prevailing over the Alps. This com- 
pany would operate in connection with the international lines 
crossing over Switzerland and would take care of the trans- 
portation of the passengers from one side to the other of the 
Alps. In other words, this company would operate aeroplanes 
like shuttles over the Swiss border. 

In Sweden, some attempts have been made by the Svanska 
Luftrafik, A.B., last year for establishing an air mail service. 
The operation of this company, so far, is in an experimental 
stage. In the three months of July, August and September of 
last year, this company has operated the line, Stockholm-Reval, 
and 800 kilograms of mail matter have been transported. 
The distance between Stockholm and Reval is only 280 miles, 
which were covered on an average of between 2%4 and 3 hours. 
Only 21 passengers have been transported and 92% of the 
scheduled trips were completed in the above named period of 
time. 

In Spain, besides the French line operating between Perpig- 
nan and Casablanca there is the Madrid-Alicante line operated 
by a private concern and the Melilla-Algesiras operated by the 
Government. A project for a dirigible line between Spain 
and South America is now being considered. 

In Norway, in the Netherlands and in Czecho-Slovakia some 
noticeable signs of real activities are to be found. 

In August, 1919, “The International Aircraft Association, 
Ltd.” (1.A.T.A.) was formed for the purpose of insuring a 
uniform exploitation of international lines, so as to avoid 
competition by agreeing on standard rates and technical re- 
quirements of aircraft used by the Aerial Navigation Com- 
panies in the membership of the LA.T.A. At the present time, 
the following companies have joined the JI.A.T.A., Danske 
Luftfartselskab, Denmark; Danziger Luftreederei, Free State 
of Dantzig; Deutsche Luftreederei, Germany; Finska Luft- 


_rafik; Kinland; Koninklijke Luchtvaart Maatschappij, Hol- 


land; Svenska Luftrafik, Sweden. 


Conclusions 


From the summary review that we have made of the status 
of civil aviation in Europe at the end of 1921, we might draw 
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a few conclusions which might be useful to us in establishing 
and operating aerial lines in this country. ine 

The outstanding feature of Aerial Transport Companies in 
Europe, has been, first, the great interest shown by European 
Governments in providing these companies with sufficient sub- 
sidies to allow them to survive the first few years when they 
will have to operate at a loss, and also in providing a good 
organization of the aecrological and wireless services, landing 
fields and signals for night flying, which facilitate the opera- 
tion of the aerial lines and insures to a great extent, the safe 
operation of aerial routes. 

Second, almost every aerial transportation company oper- 
ating at present in Europe, is using aircraft not well adapted 
to the commercial exploitation which is required of them. 
Third, the cost of operation of these lines is greatly increased 
due to insufficient volume of commercial load and passengers 
carried over the lines flown. The cost of a ton per mile is 
too high as yet to successfully compete with other existing 
means of transportation. This being especially true over short 
lines where the saving of time effected is hardly in propor- 
tion with the increased cost of transportation. 

The high cost of operation is due mainly to the overhead 
expenses which are entirety and unavoidably high as compared 
to the volume of business handled and is also due to the type 
of aircraft used. : 

The present limit of from 100 to 200 flying hours before 
overhauling aerial engines is ridiculous. Motor car engines 
have run 80,000 miles or perhaps 3,000 hours before over- 


hauling, (and air engines run in far better conditions than 
any of the motor car engines). p 
The life of the most of the present commercial aircraft as 
used in Europe, is entirely too short and the depreciation of 
these aircraft over a rather short period of time must neces- 
sarily increase the cost of operation. 
Insurance rates are at present too heavy a burden for the 


exploitation of aerial lines but this again is due mainly to the © 


types of aircraft used and is due to the unperfected ground 
organization. A real sound ground organization will avoid — 


accidents and will save labor expenses to the extent of some- 
thing like 30% on the cost of that item in a carelessly ad-— 
ministered business. 


The present tendency in Europe is to effect both a vertical 


and hcrizontal combination of aircraft operating companies — 


and aircraft manufacturers. This is of course, a sound policy — 
which will prevent competition in rates and will act as a spur 
to each company for supplying better services and thus secur- 


ing more business. ¢ 


In Europe, laws and regulations affecting aerial navigation 
are being developed for both international and national opera- 
tion of aerial lines. 
lines and the future of civil aviation developments along na-— 


tional and international lines depends on sound laws and regu- — 


lations providing a fair guarantee of safety for the passengers, 
without imposing unnecessary restrictions to the operating 
companies which would hinder the commercial exploitation of 

aerial lines. 


the headquarters of the 2nd Flight Section 


A good deal is yet to be done along these — 
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ful and the air perfectly smooth. By this 
time the sky to the front had become en- 
tirely clear, the rest of the journey being 
made under the characteristid weather 
conditions of Texas, and without event. 
Ellington Field was reached at 10:15, and 
the Chief of Air Service immediately 
started an inspection which carried him up 
to some time after four o'clock. During 
this time he met all the officers of the field 
and gave them a short talk with reference 
to plans for Air Service troops in the 8th 
Corps Area. The talk was followed by a 
luncheon, after which an aerial review 
took place. Machines took off in formation 
in spite of the cross winds and bumpy air. 
Lieut. Johnson demonstrated great skill in 
flying in his demonstration of the Thomas- 
Morse pursuit plane. Aerial gunnery and 
bombing added much interest to the flying. 

Prior to his departure for Washington 
that night, the General attended a dinner 
in his honor given by the Houston Cham- 
ber of Commerce at the Rice Hotel. 


The Hawaiian Divisional Air Service 


The 4th Squadron (Observation), Capt. 
H. H. Young, commanding, which has been 
stationed at Luke Field since January 24, 
1920, has been relieved from duty with 
the 5th Group and ordered to proceed to 
Schofield Barracks to become the nucleus 
of the Hawaiian Divisional Air Service. 
Henceforth the function of the squadron 
will be solely observation in conjunction 
with problems affecting the Hawaiian Di- 
vision. Accompanying the 4th Squadron 
to duty with the Hawaiian Division are the 
11th Photo Section and Branch Intelligence 
Office No. 11 

Major George E. Stratemeyer, Air Ser- 
vice, has been assigned as Divisional Air 
Officer, Hawaiian Division. The flying 
field selected has been used as a cavalry 
drill ground, is well located near the rail- 
road and road, has sufficient space for the 
erection of buildings, hangars, etc., and is 
large enough for any type of airplane. 
Canvas hangars are being erected, and the 
field is being cleared of weeds and under- 
brush, which has grown up in spots. The 
enlisted personnel are being quartered in 
the 35th Infantry Barracks, and the officers 
are assigned quarters in the 21st, 27th and 
35th Infantry areas. A study of the field 
is being made, and estimates of funds for 


necessary construction work are being pre- 
pared. 


XBIA Planes on Cross Country Trips 


During the week ending March 18th, the 
13th Squadron at Kelly Field made seven 
cross country trips (13 flights), using five 
XBIA’s and two DH’s. These mark the 
first cross country trips ever attempted 
with the XB’s, the ban on cross country 
on this type of plane, being only re- 
cently lifted. One plane was forced down, 
due to a broken oil lead, but same was re- 
paired and the planes returned to Kelly 
Field without further mishap. The 13th 
Squadron pronounces them an ideal type 


of ship for cross country flying, if the. 


vibration of the motor can be overcome. 
The gas consumption is very low. 


Flying Time at Carlstrom Field 


The records from the flying office at 
Carlstrom Field, Arcadia, Fla., show that 
the flying time for February totalled 1,563 
flying hours. Some 93 student officers and 
cadets are at present undergoing flying in- 
struction. These students are equally di- 
vided between two stages, and a force of 
fifteen dual instructors are instructing’ 
from the two stages. The present class 
of students will probably be the last one 
to learn to fly in Florida, due to the ex- 
pected moving of the Primary Flying 
School. 


Advanced Training of Flying Cadets 


The advanced training of flying cadets at 
Mather Field is going along with particular 
success in smooth formation flying. Flights 
of eleven and twenty-three ships each 
have been practiced for the past ten days, 
with an officer as flight commander, the 
cadets piloting the other ships. These for- 
mations were part of the attraction at the 
Aerial Circus held at Mather Field on 
March 19th for the benefit of the Army 
Relief Society and the improvement of 
that field. 


Status of 326th Observation Squadron 


Excellent progress has been made in the 
organization of the 326th Observation 
Squadron, of the 101st Division, which is 
now 75 per cent. complete in its organiza- 
tion. The headquarters of the squadron is 
at Durand, Wisconsin; the headquarters 
of the Ist Flight Section is at Madison and 


at Milwaukee. The Squadron Commander, 
Captain Horace P. Orlady, will soon have 
completed his permanent assignment of per- 
sonnel, and hope is entertained that there 
will be some training this year for such — 
officers as are available. The officers of 
the squadron are kept informed of its pro- 
gress. 


Joint Training of Coast Artillery 
and Air Service 


_ The War Department is taking action to 
insure coordination of the Coast Artillery 
and the Air Service in coast defense, under 
the basic principles of warfare and train- 
ing recently laid down. The chiefs of the 
two combatant arms concerned have been 


instructed to consider together the ques- — 


tion of joint training, with a view to carry- 
ing out experiments in joint training and 
tests of materal during the coming sum- 
mer. 

The war with Germany furnished such 
an exhaustive test of the powers of mobile 
troops that the doctrines of training for 


such troops were firmly established. Coast 


defense, however, was not so extensively — 
tested, and many questions of the best 


methods and material to be used were not — 


solved in battle. Since the war various 
experiments, such as the bombing of war- 
ships, have indicated the increasing power 
of aircraft in coast defense. It is with a 


view to developing the potentialities of this — 


new arm, as well as to insure properly co- 
ordinated training, that the War Depart- 
ment is taking action. 


Both branches undoubtedly have an im- — 


portant role in coast defense, and tests will 
be for the purpose of obtaining coordina- 
tion in their training. It is expected 
these tests will include: 

(a) Anti-aircraft target practice against 
air targets to determine the vertical 
range at which bombing planes 
could operate without being sub- 
jected to effective fire. 

(b) Bombing practice against coast de- 
fense installations 


such a target. 


(c) Combined target practice at extreme — 


coast artillery ranges to determine 


the relative efficiency of bombing — 
planes and large caliber coast ar-— 
tillery guns in operation against an : 

x 


enemy fleet. 


ms to determine 
the effect of aircraft bombs on 


-mander. 
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General Patrick on Inspection Tour 


It is doubtful if any chief of a War 
Department Bureau or other official even 
on a “hurried” trip, equalled the record 
time in which Major General Mason M. 
Patrick, Chief of Air Service, accom- 
plished an inspection tour of Air Service 
stations in the Southwest. When it is 
considered that inside of five days the 
Chief of Air Service inspected Kelly Field, 
Brooks Field, Love Field, the Helium 
plant at Fort Worth, Post Field and EIl- 


‘ington Field, one may well wonder how it 


was done, especially in view of the fact 
that at three of the stations above men- 
tioned he spent practically the entire day 


_ going through the buildings, examining the 


property and inspecting the personnel. 


The answer is that, outside of the jour- 
ney from Washington to San Antonio, and 
the return journey to Washington from 
Ellington Field, the General utilized the 
quickest and most comfortable method of 
transportation—a DH4B airplane. Major 
H. A. Dargue, on duty in the Office of the 
Chief of Air Service, Washington, piloted 
the General’s plane, and Lieutenants Duke 
and Dunton from Kelly Field in another 
plane acted as an escort, the two machines 
being company for each other in the air. 
When stops were made, Lieuts. Duke and 
Dunton rendered service in attending to 
the details of securing gas and oil and 
making careful inspections of both ma- 
chines. 


The weather man was in a very surly 
mood during several days for this record 
inspection trip. His ill humor, however, 
availed him but little, for despite lightning, 
rain storms, low dark clouds and Oklahoma 
cyclones, the trip was completed with only 
a slight delay. The flying was greatly en- 


joyed by the General, and it is the longest 


trip by air he has thus far made—some- 
where around 900 miles. The experience 
gained by him on account of the varied 
weather conditions, especially the flight 
from Post Field to Love Field, will un- 
doubtedly be of great assistance to him 
in dealing with matters in which flying is 
involved. 

Proceeding from Washington on March 
6th, General Patrick arrived at San An- 
tonio, Texas, early in the morning of the 
9th.. He made a thorough inspection of 
all Air Service  establishments—Kelly 
Field Nos. 1 and 2, the Air Service Depot, 
and Brooks Field. Late in the afternoon 
of the 9th, after the inspection of Kelly 
Field No. 2, a delightful reception was ten- 
dered him, in which an opportunity was 
given all the officers and their families to 
be present. Dancing, with music by the 
Kelly Field orchestra, was very much en- 
joyed, and refreshments were served. In 
the evening the St. Anthony Hotel was the 
scene of a banquet tendered the General 
by the field officers of the Air Service at 
San Antonio. There were also present at 
this dinner General Hines, the Corps Area 
Commander; General Lewis, Commanding 
Officer of the Second Division, and a class- 
mate of General Patrick; General Wil- 
liams, the Chief of Ordnance, who had just 
arrived on an inspection trip; and several 
staff officers of the Corps Area Com- 
General Patrick took the occa- 


sion to inform the field officers during the 
course of the dinner of his plans to con- 
centrate the Air Service as much as pos- 
sible in the vicinity of Kelly Field. The 
Corps Area Commander made a few very 
complimentary remarks about the Air Ser- 
vice troops under his jurisdiction. 

On the morning of the 10th, an aerial 
review was held, in which there was con- 
siderable formation flying and acrobatics. 
The GAX machine attracted a_ great 
amount of attention, due not only to the 
tremendous amount of noise it made, but 
to the expert flying performed by its pilot. 
On one occasion this “mighty air tank” 
came within inches of the ground at a tre- 
mendous speed and maintained this alti- 
tude while passing in review. The impres- 
sion gained by the Chief of Air Service 
through the flying of the GAX was that its 
offensive power rested more in the roar 
of its motors than the roar of its canon. 

The review at Kelly Field No. 2 was fol- 
lowed by an inspection of the Depot at 
Kelly Field No. 1. Following a luncheon 
at the Depot, the Chief of Air Service pro- 
ceeded by airplane to Brooks Field and 
made a thorough inspection of that place, 
including the large airship hangar now 
nearing completion. Upon finishing his in- 
spection at Brooks Field, he inspected the 
whole layout of Brooks Field, Kelly Field 
and the Depot from the air, and then pro- 
ceeded to Camp Stanley to look over the 
bombing and gunnery ranges used by the 
groups stationed at Kelly Field. Observ- 
ing the bombing and gunnery ranges from 
the air gave the Chief of Air Service a 
much better idea of them, it is thought, 
than he would have gained on the ground, 
as he saw the character of the surround- 
ing country and the distance these places 
are from Kelly Field. He expressed the 
opinion that these ranges should be nearer 
to Kelly Field. 

Early the next morning the Chief of Air 
Service was “on his toes” for the flight to 
Dallas, Texas. The day was a beautiful 
one, and it did not take long to roll off 
the many miles between the two places. 
The trip was made by way of Austin and 
Waco, and the 275 miles was covered in 
2% hours—slightly over 2 miles a minute. 
During this trip the General was greatly 
interested in the character of the country 
and the air conditions, although he found 
he had plenty of time to read the San 
Antonio morning papers. At Love Field 
an inspection was made of the buildings 
and the large amount of surplus property. 
In the afternoon a trip was made to Fort 
Worth, where a thorough and very inter- 
esting inspection of the Helium plant was 
accomplished, : 

The trip from Love Field to Post Field 
—185 miles—was covered in a compara- 
tively short time. The Chief of Air Ser- 
vice was shown Barron and Taliaferro 
Fields at Fort Worth (now abandoned). 
He saw the Helium plant from the air, 
and then looked over Call Field near 
Wichita Falls, also the great oil fields 
north-west of Wichita Falls, including the 
Burk Burnett Field. After passing into 
Oklahoma there was little of interest until 
Post Field was reached. As this was Sun- 
day, and the visit of the Chief of Air 
Service was entirely impromptu, there 
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were no formal preparations made for his 
inspection. He went through most of the 
principal buildings at the field, however, 
and had a very pleasant visit with the 
officers. In the evening a very enjoyable 
dinner party was held in the Commanding 
Officer’s quarters. Weather conditions ap- 
peared to indicate that the next day would 
be as fine as the preceding ones for a con- 
tinuation of the travel by air. 

In order to obtain a good start on Mon- 
day morning for the flight from Post 
Field to Ellington Field, everybody arose 
early, only to find low clouds, high winds 
and rain storms. Two machines went out 
a little before eight o’clock to determine 
the feasibility of making a start, but a 
ceiling of only 500 feet could be attained, 
and so it was decided not to attempt to get 
away until more favorable conditions ex- 
isted. By 2:30 in the afternoon the rain 
storms had become less frequent and the 
clouds had lifted, due to the strong wind, 
so that a ceiling of 3,000 feet was obtained. 
Accordingly, the start for Dallas was 
made, but upon progressing southward it 
was found necessary to keep on a line 
toward Forth Worth, as a very heavy bank 
of dark clouds lay to the eastward, pouring 
rain on the country and causing many 
places to be visited with thunder-storms 
and, as was learned later, with tornadoes. 
There seemed to be a path, however, prac- 
tically cleared all the way to Fort Worth, 
and so the flight that far was uneventful, 
except for going through two small rain 
storms and watching the maneuvers of 
the heavy clouds on the left. At Fort 
Worth it became necessary to turn east- 
ward and plow into this wall of dark 
clouds. The pilots of the two planes zig- 
zagged around somewhat to find the most 
desirable place to go through, but when 
about midway between Dallas and Fort 
Worth a downpour of rain was encoun- 
tered, accompanied by thunder and light- 
ning. It was not long, however, before the 
airmen, passed through this and were out 
of the rain, although forced fairly low by 
the heavy clouds. A landing was made at 
Love Field and, before the machines could 
be taxied into the hangar, the downpour 
of rain just passed through struck the 
field. It was too late at this time and the 
weather conditions too adverse to attempt 
to proceed to Ellington Field, and so a stop 
overnight was made in Dallas and plans 
formulated for an early start the next 
morning. 

The weather on Tuesday morning ap- 
peared to be little better than the night 
before, but careful study indicated that the 
clouds were clearing towards the south 
and that better weather conditions would 
obtain the further south the pilots pro- 
gressed, and so a start was made from 
Love Field at exactly eight o’clock. It 
was raining at the time, and the airmen did 
not get clear of the rain until some distance 
south of Dallas. A good ceiling was ob- 
tained, however, and for approximately the 
first hundred miles, flying at an altitude 
of 3,000 feet, the trip went very smoothly. 
Then the sun began to break up the clouds 
and the air became very rough. The 
planes ascended to a little over 5,000 feet, 
at which altitude the weather was delight- 

(Continued on page 134) 


FOREIGN NEWS 


French Air Mail Stamps 


In the French Morocco colony a beautifully engraved set of three 
aeroplane stamps has recently been issued. The design represents 
an aeroplane over the town of Casablanca. The values are 75 
centimes, 1 and 2 francs. 


Gothenburg Aero Exhibition 


The Aeronautical Chamber of Commerce has received the program 
oe International Aero Exhibition in Gothenburg. Details are 
as follows:— 


“The City of Gothenburg, the foremost Swedish port with regard 
to navigation and export, will celebrate the 300th anniversary of its 
foundation, by a Jubilee Exhibition, to be held from the 15th of 
May to the 10th of September, 1923, embracing inter alia a General 
Swedish Export Exhibition and also an Exhibition by the Swedes 
abroad. In connection herewith there will be held the first Swedish 
International Aero Exhibition, 20th of July to 12th of August, 1923, 
in cooperation with the Royal Swedish Aero Club. 

“The exhibition grounds are located in Gothenburg, on the field 
Exercisheden, the area of which amounts to 12,000 square meters, and 
besides a number of small buildings there will be erected a large 
exhibition hall, measuring 9,650 square meters, 

“Aerocraft destined to the exhibition may land and start on the 
aerodrome of Gothenburg at Torsland where competitions will even 
be arranged. 


Extent of Exhibits 


Group A. Flying Machines. 

1. Aeroplanes. 

2. Seaplanes and flying-boats. 

3. Sundry aeroplane equipment. 
Group B. Balloons and Aeroships. 

1, Aeroships. 

2. Free balloons. 

3. Moored balloons. 

4. Sundry balloon and aero equipment. 
Group C. Hydroplanes (gliders). 

1. Hydroplanes. 

2. Sundry hydroplane equipment. 
Group D. Motors and Propellers. 

1. Motors for aerocraft. 

2. Propellers. 

3. Sundry accessories. 
be see E. Manufacture, etc. 

1. Equipment for experiments. 

2. Machinery for aerocraft factories. 

3. Devices for tests and control. 


ereue F. General Equipment for Aerocraft. 
1. Instruments for navigation and maneuvers. 
2. Lighting and signalling. 
3. Telegraph and telephone. 
4, Photography (see group 1, 4.) 
5. Parachutes, 
6. Outfitting. 
7. Sundries. 
Group G. Material and Partly Finished Products. 
1. Wood. 
2. Metal. 
3. Covering. 
4. Pigments, dopes and varnishes. 
5. Fuels and lubricating materials. 
6. Sundry materials. 
Group H. Aerodromes. 


1. Hangars and equipment for hangars. 
2. Mooring arrangements, slip-ways, pontcon docks, etc. 
3. Lighting and signalling. 
4. Hydrogene works, 
5. Equipment for meteorological service. 
6. Sundries, 
Group I. Science, Literature, Instructions, Inventions, etc. 
1. Aerodynamics. 
2. Aerostatics. 
3. Aerology. 
4. Photography. 
5. Laboratory equipment. 
6. Training of pilots. 
7. Commercial avaiation. 
8. Military aviation. 
9. Aer mails. 
0 


10. Literature. 


“With a view to judging whether the available exhibition grounds 
will prove to be sufficient, or if an enlargement of the buildings must 
be accomplished, the Board of Administration may ask for informa- 
tion already previous to the Ist of April, 1922, as to the approximate 
space to be reserved. 

“Definite application to be given on form specially established. and 
to be in the hands of the Board on January 1st, 1923, at the latest. 

“Such application for exhibition space is to be sent in and_ received 
conformably to the directions given by the Board for the purncse. 
The application to contain a complete list of those objects, the exhibi- 
tion of which is desired, and the permission of such exhibition is 
granted on the condition only that no alteration be made unless ap- 
proved of by the Board. The Board reserve to themselves the right 
to consider the applications, and, if there be any reason, to exclude 
exhibits. 

“Any allotment of space to an applicant may be revoked, unless 
the applicant within a fortnight prior to the opening cf the exhibition 
produces on demand a proof of his being able to exhibit the articles 
named in his application. 

“The Board reserve to themselves the right to retrench exhibition 
space already allotted, provided that the respective exhibitor be notified 
thereabout before the 1st of March, 1923. 

“Offices of Board and Secretary:—Johanneburg, Gothenburg 5. 
Telephone Nos. 16390 and 16394. Post Address:—Hug, Gothenburg, 
Sweden.—Telegrams:—Ilug, Gothenburg.” 


~ world’s record. 


Food by Aeroplane 


It is reported from Holland that exceptionally severe weather would 
have imposed great hardships upon the inhabitants of the many 
islands which lie to the north of the Dutch mainland, were it not for 
the timely assistance rendered by the big Fokker aeroplanes of the 
Royal Dutch Air Service Company. All boat traffic having ceased 
owing to the ice, the aeroplanes were used to deliver large quantities 
of food and other supplies to the islands. 


The recent railroad strike in Germany has also provided an ex- 


cellent opportunity for the Dutch Company during the otherwise some- 
what unprofitable winter season. The Fokker planes left Rotterdam 
for Hamburg and Bremen, there to connect with the D. L. R. line 
to Berlin, three times daily, loaded to capacity with mail, express and 
passengers. 


Forced Landing of Plane on Mt. Vesuvius 


A dispatch from Naples, dated March 16th, states that an aeroplane 
proceeding from Rome, of the firm Sarri of Rome, arrived at Naples 
a few days ago, carrying on board an American cinema “Reporter.” 
oe acroplanc was piloted by the well-known pilot, Angelo Menegelli, of 

iterbo. 

On the morning of the 16th, the reporter wanted to continue the 
flight in order to take a moving picture of Mt. Vesuvius at a very low 
altitude, and Mr. Menegelli conducted the aeroplane on the great crater, 
A military aeroplane was following Menegelli’s plane: and while they 
were flying around the crater of the volcano and the operator was engag- 
ed in taking pictures of the abyss, the motor bial A” | stopped. The 
pilot, however, skilfully glided his plane and prevented it from falling 
into the crater, landing on a small space near by. The passengers got 
out safely from the irregular landing place, but the aeroplane was ren- 
dered unserviceable, its wings and fuselage being damaged. 


Italian Aeronautical Events for 1922 


At a recent meeting of the National Italian Aeronautical Federation 
final determination was made of aeronautical events to take place this 
year, as follows: 


Trophy of the County, City and Chamber of Commerce 


in Genoa—Genoa ay 
Berardy Trophy for Balloons (International)—Milan iu 
Piedmont Trophy—Turin une 
Baracca Trophy—Turin ~ June 
Loreto Trophy—Loreto : August 
Tyrrenean Trophy (International) —Naples August 
Schneider Trophy (International)—Naples August 
Italia Trophy (International)—Milan September 
Parachute Contest (International) —Rome October 
Free Balloon Race—Rome October 


Mapelli Trophy—City and date to be set. 


. 


Successful Trials of the Aveline Automatic Pilot 


A young Frenchman, M. Georges Aveline, has invented an automatic 
stabilizer which promises to go a long way in making flying practically 
safe. Experiments are now being conducted in France with this stabil- 
izer by the Messageries Aeriennes Company, and a report on tests made 
on February 14th above Le Bourget in a Farman “Goliath” indicates that 
the stabilizer is capable of great services in traversing large banks of 
fog, and in taking off from aerodromes covered in fog. 
test several pilots were on board the Goliath, which flew through the 
fog and emerged into clear air after 1,500 meters altitude, effecting the 
climb without difficulty and without intervention from the pilot. At 
this altitude several turns were made, both left hand and right hand. The 
engines were then throttled down and the machine descended to within 
50 meters from the ground, without the intervention of the pilot. Durin 
the descent the engines were several times opened up and throttle 
down, the machine automatically climbing when the engines were open- 
ed out and gliding when they were throttled down. Three times during 
the flight the pilots were changed, the machine flying entirely without 
pilot during these changes. bade 

The above invention employs a form of the peaciys principle, and 
part of the device is electric, part pneumatic and part aerodynamic. The 
pendulum portion, which is only partly to be regarded as a pendulum, 
consists of an inclinometer in which the fluid 1s mercury. This mer- 
cury is contained in a disc with a narrow circular groove, and serves 
to make and break an electric contact which operates the valves that 
admit compressed air to the air cylinder whose pistons actuate the 
control cables. 


A World’s Speed Flight 


Last autumn M. Sadi Lecointe, the famous French flier, and holder 
of the world’s record for speed in an aerOpiens: made an average of 206 
miles per hour over four laps, using a Nieuport-Delage fitted with a 
300 Hispano-Suiza engine. A little later Mr. J. Herbert James, holder 
of the British flving record for speed, flying a Gloucestershire Mars I 

lane, fitted with a 450 h.p. Napier engine, made an effort to beat 
Teepinte's record, and actuate succeeded in doing 212 miles per hour 
over the lap, though his average for four laps was only just over 196. 
Since Mr. James’ feat there has been much controversy as to whether 
his machine or the Nieuport-Delage is the fastest in the world. Le- 
cointe’s record was made flying both with and against the wind, whereas 
Mr. James’ record on the one lap was made with the wind only. 
British newspaper, the South Wales News, states that in order to settle 
this controversy Mr. James challenged M. Lecointe to a series of air 
races, to take place at Croydon, London, on the occasion of the Royal 
Aero Club’s race meeting on Easter Monday next, for £500 a side 
and that M. Lecointe accepted subject to a return race being arranged 
in France. It is said that a series of flights will be carried out in 
order to eliminate flukes, and an effort will be made to break the existing 
The only possibility of the match falling through lies 


“in the fact that the Nieuport-Delage machine lands at a speed of over 


100 miles per hour, and the Croydon airdrome may Vaal be too 
smal ra safe landing, The French airman will visit Croydon shortly 
to inspect the airdrome, and if he is satisfied as to its size the contest 
will take place. 


In this latest | 
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CLUBS 


PACIFIC MODEL AERO CLUB 
240 11th Avenue, San Francisco, Cal. 
Portland Chapter: c/o J. Clark, 
Hotel Nortonia, Portland, Ore. 


PACIFIC N. W. MODEL AERO CLUB 
921 Ravenna Blvd., Seattle, Wash. 
INDIANA UNIV. AERO SCIENCE CLUB 
Bloomington, Indiana 


BROADWAY MODEL AERO CLUB 
931 North Broadway, Baltimore, Md. 


PASADENA ELEM. AERONAUTICS CLUB 
Pasadena High School, Pasadena, Cal. 


NEBRASKA MODEL AERO CLUB 
Lincoln, Nebraska 
BUFFALO AERO SCIENCE CLUB 
c/o C. Weyand, 48 Dodge St., Buffalo, N. Y. 
ILLINOIS MODEL AERO CLUB 
Room 130, Auditorium Hotel, Chicago, III. 
SCOUT MODEL AERO CLUB 


304 Chamber of Commerce Bldg., 
Indianapolis, Indiana 


MILWAUKEE MODEL AERO CLUB 
455 Murray Ave., Milwaukee, Wis. 


THE JUNIOR CLUB OF AERONAUTICS, 
KANSAS CITY, MO. 


CAPITOL MODEL AERO CLUB 
1726 M St., N. W., Washington, D. C, 


AERO CLUB OF LANE TECH. H. S. 
Sedgwick & Division Sts., Chicago, Ill. 


LITTLE ROCK MODEL AERO CLUB 
1813 W. 7th St., Little Rock, Ark. 


Testing Aeroplane Steels for Hardness 


HERE area great variety of steels used in the making 

I of aeroplane fittings, each selected for the particular 

work it is called upon to perform. In selecting ,the 
various classes of steel it is necessary to know the hardness of 
the metal so that it can be properly adapted to its work. 

For testing the hardness of metals there are four typical 
methods. The sclerometer method, introduced by Turner; the 
scleroscope method more recently invented by Shore; the 
indentation test adopted by Brinell about 1900; and the drill 
test, introduced by Keep, a few years earlier. 

The principles underlying each of the four methods are 
briefly as follows: 

Turner’s Sclerometer 


In this form of test a weighted diamond point is drawn, 
once forward and once backwards, over the smooth surface 
of the metal to be tested. The hardness number is the weight 
(in grams) required to produce a standard scratch. The 
scratch selected is one which is just visible to the naked eye 
as a dark line on a bright reflecting surface. It is also the 
scratch which can just be felt with the edge of a quill when 
the latter is drawn over the smooth surface at right angles 
to a series of such scratches produced by regularly increasing 
weights. 

Shore’s Scleroscope 

In this instrument, a small cylinder of steel with a hardened 
point, is allowed to fall upon the smooth surface of the metal 
to be tested and the height of the rebound of the hammer is 
taken as a measure of the hardness. The hammer weighs about 
40 grains, the height of the rebound of hardened steel is 
about 100 on the scale, or about 6 1-4 inches, while the total 
fall is about 10 inches. 


Brinell’s Test 


In this method, a hardened steel ball is pressed into the 
smooth surface of the metal so as to make an indentation of a 
size such as can be conveniently measured under the micro- 
scope. The spherical area of the identation being calculated, 
and the pressure being known, the stress per unit of area 
when the ball comes to rest is calculated and the hardness 
number obtained. Within certain limits, the value obtained 
is independent of the size of the ball and of the amount of 
pressure. 

Keep’s Test 

In this form of apparatus a standard steel drill is caused 
to make a definite number of revolutions, while it is pressed 
with standard force against the specimen to be tested. The 
hardness is automatically recorded on a diagram on which a 
dead soft material gives a horizontal line, while a material 
as hard as the drill itself gives a vertical line, intermediate 
hardness being represented by the corresponding angle between 
0 and 90 degrees. 


New Model Club at College Station, Texas 


Under the leadership of Staff Sgt. Joseph S. Ott, an en- 
thusiastic group of model flyers are conducting meetings and 
work classes at College Station, Texas. Permission has been 
obtained from the College authorities for the use of one of 
the work shops, where the members meet every Saturday. 
The entire day is given over to this work exclusively. 
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Before joining the U. S. Air Service, Sgt. Ott was a member 
of the Illinois Model Aero Club, his home being in Chicago. 
This accounts in a way for the progressive spirit shown by 
the new club which now numbers twenty members. Under 
his attention models of many varietics are being built and ex- 
perimented with. In order to give the best samples for the 
boys to work from, Mr. Ott himself built 12 models as fol- 
lows: 3 eighteen-inch tractors; 3 twenty-one inch tractors, 1 
thirty-inch pusher (which made a flight of 1,200 feet); 2 
twenty-one inch tractor seaplanes; 1 thirty-inch single pusher 
R. O. G. (which climbs about 100 feet and flies 900 feet); 1 
twenty-four inch tractor and one scale monoplane. 

Although it is two years since building his previous models, 
Sgt. Ott has designed and built a most interesting type of 
“Parachute” tractor, which will be described in a later issue 
of Aerial Age. This model flies about 40 to 50 feet high, and 
releases a miniature parachute by means of a thread con- 
nected to the propeller shaft. 

The first model built for one of the school boys, resulting in 
the idea of forming a club, was a 21-inch R. O. G. tractor, 
which made two flights of well over 600 feet and nearly 
always can be depended on for flights of 500 feet. Since the 
first group of models was built, the number of “stick-type” 
models constructed in one month by Sgt. Ott totals twenty- 
oe8 His pupils have made five successful 18 inch tractors so 
ave 


Aviators to Study Ways of Birds High in the Air 


Pilots of British commercial aircraft are to be asked to co- 
operate in solving some of those mysteries of bird life which 
have so long baffled all efforts of naturalists. 

Airmen of the Continental expresses will, it is hoped, throw 
light on such fascinating subjects as the height at which huge 
flocks of birds fly when migrating to other lands, and what 
altitude they are able to attain in flight. They will also help 
in elucidating the speed ofyour feathered friends and in un- 
veiling secrets that have baffled poets and scientists for 
thousands of years. 

There are fascinating problems that may now be solved by 
our flying men. What power is it that enables migrating birds 
to traverse oceans and continents in a single flight? © What 
connection is there between the weather and migration? After 
all else, how is it that birds can fly in the darkness of the 
night without fear of danger? 

These are some of the mysteries that may be solved by 
aerial ornithologists. 


Bess 


A flying scale model of the Fokker FIII monoplane by M. J. Bayhi, 
as described in Aerial Age last week 


New York Police Combine Radio 


and Aviation 


Keeping fully abreast of the rapid evo- 
lution of radio development in _ these 
miraculous times of electrical control, the 
Police Department of the City of New 
York has in its aviation and radio division 
a reserve force of limitless potential value 
as a crime. detector and arrester. 

It claims to be the most efficient aerial 
unit in the world and, under the super- 
vision of Rodman Wanamaker, special 
deputy police commissioner, in command of 
all reserves, has moved steadily onward 
from a small beginning to its present high 
place. 

Its commanding officer is Colonel Fio- 
rello H. La Guardia, a soldier with a fine 
record as an aviator on the battle fronts of 
the great war and later elected president 
of the Board of Aldermen of New York. 

Its radio instruction is in the efficient 
hands of Captain Arthur C. Werther. 

Inspector John F. Dwyer has had charge 
of the selection of pilots, and for four 
years the planes of this force have been 
flying about the harbor of New York, day 
and night, and have yet to report the first 
accident. 

Major John F. Brennan is recruiting 
officer and has been instructed to recruit 
two more companies of cadets for the 
corps. His headquarters is at 156 Green- 
wich Street, Manhattan, where young men, 
physically sound, are wanted at once to 
take advantage of this offer of the city 
for a free education in two modern sci- 
ences—radio operating and aviation. 

In this reserve aviation corps, in training 
and in active service, there are now four 
companies of officers and four of cadets, 
each company running to about one hun- 
dred men each. In the school there are 
always about two hundred young men in 
training. The enlistment period is for two 
years, the city furnishes the uniforms and 
all other equipment and gives to every 
cadet who finishes the course a thorough 
education in the mechanics of the gasoline 
engine, the science of aviation, piloting an 
airplane, radio telegraphy and telephony, 
meterology and kindred subjects. Upon 
graduation a cadet is equipped to operate 
any vehicle, either on land, sea or in the 
air, that uses a gasoline motor for propul- 
sion. He has acquired a trade that is of 
inestimable value to him, no matter what 
part of the world he may be in, for there 
is no part of the civilized world at this 
time that does not use either one or all of 
the forces in which he is qualified to oper- 
ate. 

Every cadet is required to master radio 
in every detail before being assigned to 
training for flying. He is taught the inter- 
national radio code from the ground up, 
until he is qualified to handle the high- 
powered radio sets employed by the Police 
Department in actual police work. Here 
he is taught, first, to send and receive radio 
messages from the ground, later, he is sent 
into the air with another cadet pilot and 
taught to send and receive from an air- 
plane in motion. This instruction he re- 
céives directly from the hands of Captain 
Werther, who is a master of the science 
and a tactician of high merit. 

Besides giving a young man a valuable 
education in a well-paid trade, this special 


reserve force educates in another manner. 
It takes the young man from the street 
corner, the pool room and the cigar store, 
where he may be led into temptation to 
violate the law and make of him a man, 
one who seeks to enforce the laws rather 
than to violate them. It teaches him dis- 
cipline and self control, obedience to su- 
periors and instils in him a pride in his 
work and in his knowledge of it. Under 
capable instructors he is taught swimming, 
boxing, fencing, wrestling, life saving; he 
plays baseball, handball and other athletic 
games, and is constantly developing under 
the instruction and influence of the envir- 
onment in which others have advanced. 
From an embryo tough many a young man 
has been developed in less than the two- 
years’ course into a clean living, healthy 
citizen of whom the city is proud. 

The active personnel of the aviation divi- 
sion and radio corps under command of 
Colonel La Guardia consists of 102 flight 
and engineering officers and 160 cadets. It 
is through the generosity and public spirit 
of Rodman Wanamaker, Major John Gans, 
of Staten Island; Captain Theodore L. 
Bridgeman, Captain Paul Micellit of Sea 
Gate, and others, that this valuable service 
has been placed at the call of the metropo- 
lis free of cost to the taxpayers. It has 
cost a vast sum to maintain, but it has pro- 
duced a corps of men trained in their art 
to such a degree that they will all be of 
priceless value to the federal government 
if they are ever called upon to defend it 
in time of need, at home or abroad. 


Radiophoning from Airplanes 


Radiophoning or radiotelegraphing from 
airplanes calls for the use of a ground 
wire connection just as much as it does 
when sending or receiving by wireless from 
stations on solid earth. Every neophyte 
knows that electricity travels in circles and 
that an impulse, once started on its career, 
keeps on going until it completes its cir- 
cular course. 

Every amateur, when he begins the con- 
struction of his home plant makes his 
ground connection as soon as he has his 
aerial erected. That completes the circuit 
and he is ready for the rest. But, suppose 
he erects his plant in a balloon and turns 
the bag loose, to drift at will. How is he 
going to maintain his ground connection 
with that sort of bird? How much worse, 
many ask, would it be if it were an air- 
plane? How would it be possible to keep 
in contact with the ground when shooting 
above it at the rate of a hundred or more 
miles an hour? It is simple, if you know 
the sceret. 

To Pierre Boucheron, of the Radio Cor- 
poration of America, The Globe Radio 
Magazine is indebted for details on this 
interesting subject of scientific research, 
given in an interview by Eugene S. Bisbee. 
In the first place, the air itself acts as part 
of the “ground” through which the current 
shoots.on its way to and from the airplane 
equipped with wireless apparatus. The 
plane carries a trailing wire attached to its 
transmission set in the cockpit of the fuse- 
lage, but this wire doesn’t touch the ground 
at any time, except by possible accident. 

Such an accident might happen if the 
operator neglected to draw in the “ground” 
wire when near the earfh, in which, event 
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there might be a catastrophe, for the wire 
is made of phosphor-bronze stranded cable, 


and is very strong and flexible. On its end 
it carries a weight of from one to three 
pounds or even more, depending upon the 
length of the trailer and the speed of the 
plane. 

Equipped for radiotelephoning or radio- 
telegraphing, an airplane carries on its 
upper wings four insulated standards about 
a foot high, two on each wing end. These 
bear the aerial wires from which the mes- 
sages are sent broadcast. The trailer ex- 
tends from the body of the ship weighted 
as explained, for 100 or 150 feet. It is 
either let out when the ’plane has reached 
some altitude or is dropped gradually as 
the ship leaves the earth. 

The length of the trailer for “ground” 
connection depends entirely upon the wave 
lengths with which the ’plane is operating, 
the average length being from 300 to 600 
metres. From the apparatus in the body 
of the machine extends a metallic coil, at 
the end of which is the “ground” wire with 
its weight on the end. Messages sent to 
the flying ship from either the earth or 
another ’plane are caught on the end of the 
trailer and transmitted to the receivers of 
the telephone or telegraph on the head of 
the operator. The messages leave the ma- 
chine through the aerials and return by 
way of the “ground” wire, thus completing 
the necessary circuit for all electric com- 
munication. 

Radius of communication by airplane is 
of small importance, except at sea, the uses 
to which it is put being generally informa- 
tive to the pilot of weather conditions on 
the surface. Twenty-five, fifty, or a hun- 
dred miles may be negotiated with an or- 
dinary apparatus. This is sufficient to pro- 
tect a ’plane travelling at the rate of more 
than a mile a minute or long enough to 
enable it to avoid danger during foggy 
weather or darkness. 

Greater distances of communication re- 
quire heavier apparatus, and this is a seri- 
ous factor in flying. Small sized radio 
equipment is proportionately weaker than 
a large and heavy machine, carrying a 
heavier “ground” wire, and the noise and 
vibration of the powerful engines of an 
airplane prevent the operator hearing the 
weak signals that reach him from great 
distances. Up to twenty or thirty miles the 
signals received by an ordinary apparatus 
are strong enough to be heard distinctly 
above the roar and the rattle of machinery 
in the ’plane. Beyond this the electric im- 
pulse is too weak to break through the op- 
posing forces and heavier apparatus is 
necessary for such work. 

The vacuum tube is used with the trans- 
mission in the radiotelephone and the am- 
plifier in the receiving end materially aug- 
ments the sound of the signals. Yet the 
increase of distance operation must depend 
largely upon the makers of the motors that 
are used by the ’plane. Lessening of vibra- 
tion and noise are more important than any 
other point, for weight in an airplane is a 
vital factor. 

From a ground station an airplane may 
be directed by -radiotelephone to a safe 
landing during a heavy fog that completely 
hides the surface of the ground. The pilot 
calls when he is within half an hour of 
where he assumes his station to be, say 
fifty miles away. During the succeeding 
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thirty minutes the messages may be prac- 
tically continuous and the ’plane directed 
‘accurately as it nears. 


During the flights between the Florida 
mainland and the islands of the Bahama 
group the passenger is constantly in touch 
by radio with both points and with other 
flying friends who may be in the air at the 
‘time. The “ground” wires trail during the 
entire flight and are hauled inboard when 
the ships near the ground. It would never 
do to rip loose a palm tree from one of 
those beautiful pearly beaches or anchor 
the ’plane to a coral reef by inadvertently 
_ overloking the “ground” wire and its three- 
‘pound weight. 


? 


Loop Aerial Cuts Down Interference 


How can any one living in an apart- 
ment house install a radiophone when the 
landlord refuses permission to put up an 
aerial on the roof? This is the most 
‘serious question that has confronted the 
radio fan since the big broadcasting 
stations commenced sending out a daily 
program of entertainment. 

_ There are just two answers to this ques- 
tion, and both depend a great deal upon 
the location of the apartment house, its 


_ distance from the broadcasting station and 


the general conditions surrounding it. One 

is by means of an indoor aerial and the 
other by utilizing a so-called “loop” or coil 
aerial. 

The latter is by far the best, because 
it not only can be used indoors, but it also 
has the property of cutting out interfer- 
ence to a maximum degree through its 
peculiar property of only recording sig- 
nals when one of its edges is pointed 
directly at the transmitting station. 

Its drawback lies in the fact that only 
a very small amount of current is picked 
up by it, and consequently it is necessary 
to use amplification in order to build up 
that current until it becomes audible in the 
telephone receivers. 

The natural question which now arises 

in your minds, How can I build a loop 
aerial? I propose to answer this and then 
follow it up with a description of the 
‘Manner in which a loop aerial is used. 
Before doing so, however, I want to point 
out that owing to the fact that most broad- 
casting stations are operating on a 300- 
meter wave there are many things which 
prevent us from taking the fullest advant- 
age of present knowledge in connection 
with a loop, because of the difficulty of 
handling short waves and their terrific, 
high frequency. 
. loop aerial suitable for reception of 
short-wave broadcasted music is best made 
in the following manner: Take two 
Pieces of hard wood, six feet long and 
about three inches wide. Fasten them to- 
gether in the middle, so that they are at 
tight angles to each other. Next fasten a 
Piece of hard rubber at each of the four 
ends, and groove the hard rubber so that 
it will hold the wire which is to be wound 
around it. 

Upon the frame that you have now con- 
Structed it will be necessary to wind four 
turns of wire. For this purpose you will 
need seventy feet of 3x16x38 litzendraht 
cable. It will be necessary for you to wind 
this wire so that. each of the four turns 
1s spaced one-quarter of an inch from the 
others. This can be controlled by the 
Srooves in the hard rubber. 
| en you have finished wiring this 
frame your wire will be square in shape. 
| two ends of the loop will come to- 
gether at one corner of the loop. Cut off 
all the excess wire, leaving about three 
inches at each end for making connections. 


You have now not only an aerial, but 
also an aerial tuning inductance of a 
fixed value. If you now place a varia- 
ble condenser of .001 micro-farad capacity 
across the two ends of the loop your tun- 
ing circuit will be complete, although a 
little closer tuning can be obtained by 
placing a small variable inductance in 
series with the condenser, 

The next thing for you to do is to drill 
a hole through the center of your frame, 
where the two cross-arms are connected. 
This should be large enough to Carryea 
spindle which will support the loop on a 
stand and permit you to turn the loop 
around in a complete circle. This is very 
necessary, as you will have to turn the 
loop around until one of its edges is point- 
ing directly toward the station you wish 
to listen to. 


Use Regular Amplifier 


After you have done this you will have 
to connect a vacuum tube detector and two 
stages of audio-frequency amplification to 
the two ends of the loop where you have 
the condenser joined across, The regular 
cabinet form of detector and two-stage 
amplifier can be used for this purpose. 


For persons living within twenty-five 
miles of the broadcasting station, it will 
probably be found that satisfactory results 
can be obtained with a loop aerial using 
only a vacuum tube detector and without 
amplification, but local conditions will de- 
termine this to a great extent. 


There isn’t any question about the ad- 
vantages of a loop aerial. It eliminates 
all interference, except that which 
emanates from some point in a direct line 
with the transmitting station. It also 
eliminates a great deal of static. 


Where it is impossible to put up a loop 
because of the amount of amplification 
needed results may be obtained by using 
an indoor aerial. This can be done by 
laying 150 feet of No. 18 covered bell wire 
around the picture molding of a room and 
joining one end to the instruments where 
the outdoor aerial is usually attached. In 
this type of aerial a ground connection 
will be necessary, which, by the way, is 
not necessary with a loop aerial. 


Reception by means of a loop aerial 
will be greatly improved as soon as effec- 
tive means have been discovered for the 
application of radio frequency amplifica- 
tion on short waves. Radio amplification 
is very simple with very long waves, but 
no great success has yet been obtained 
with short waves. When it has it will 
be possible to use an indoor loop aerial 
almost anywhere in the country. 


—New York Tribune. 


New Charging Battery Works As You 
Sleep 


Radio, the new national pastime, which 
already numbers its disciples by the hun- 
dreds of thousands, is stimulating im- 
mensely the popular interest in electricity. 

Itself an electrical manifestation, it re- 
quires certain electrical equipment, and in 
some cases this equipment is arousing 
radio enthusiasts to the unique value of 
electricity to mankind in general, es- 
pecially to home dwellers. 

Undoubtedly this opening of the eyes, 
so to speak, begins through the necessity 
of charging the storage batteries used in 
radio sets. These batteries have to be 
recharged frequently, and if the radio 
operator was compelled to take the bat- 
tery each time to a battery service station 
it would mean considerable trouble, ex- 
pense and time. 


Double Purpose 


Hence the popularity among radio folk 
of gas-filled rectifiers for charging these 
batteries. And if the radio amateur is 
also an automobile owner, the rectifier has 
for him a doubie usefulness, since it will 
recharge the starting and lighting battery 
in his car as well as the radio battery of 
his receiving set. 

To many radio followers this gives a 
big importance to the function of elec- 
tricity in the home—a function that is 
many-sided, 


Rectifiers originally devised for other 
uses are now finding new application in 
the radio field. The Tungar battery 
charger is a type of gas-filled rectifier in 
use for some years to recharge automobile 
batteries, and now developed to serve a 
similar purpose in recharging radio bat- 
teries. 


This rectifier is made in various sizes, 
from small outfits intended for railway 
signal work up to large service station sets 
which will charge ten or twenty automo- 
bile batteries simultaneously. For radio 
work, however, the small, portable type in 
2-ampere and 5-ampere capacities is the 
best for the purpose. 


Familiar System ‘ 


The electrical theory on which they 
operate is simlar to that of the two- 
element vacuum tube with which the aver- 
age radio fan is familiar. The essential 
part is a bulb, or glass tube, which con- 
tains a cathode and an anode. The cathode 
is a short tungsten filament and the anode 
—or, in terms of radio, the “plate’—is a 
graphite disc. 


After being exhausted of all air, the 
bulb is filled with argon, an inert gas. 
This is the chief difference between the 
Tungar bulb and other two-element bulbs, 
such as the Flemming valve and the kene- 
tron. 


The vacuum tube depends for operation 
on the emission from an incandescent fila- 
ment of small particles of negative elec- 
tricity called electrons. The electrons 
themselves are the only current carriers, 
so that consequently the tube will rectify 
only a small amount of current at a com- 
paratively high voltage. 


In the case of the Tungar bulb, the elec- 
trons emitted by the heated filament ionize 
the gas, thereby making it conductive, This 
ionized gas acts as the principal current 
carrier, with the result that the bulb 
operates with a very much lower voltage 
drop (5 to 10 volts) and is capable of 
passing a current of several amperes. 


The action of the bulb is similar to 
that of a one-way valve. During one-half 
of the cycle, electric current flows through 
the bulb from anode to cathode; that is, 
from the “plate” to the filament. But dur- 
ing the other half of the cycle, no current 
can flow. Hence the term “half wave” 
rectifier. 


The 2-ampere Tungar will charge a 6- 
volt battery at two amperes, or a 12-volt 
battery at one ampere. The 5-ampere out- 
fit will charge a 6-volt, 3-cell battery at 
five amperes, or a 12-volt, 6-cell battery 
at three amperes. 


The Tungar is a product of the well- 
known research laboratories of the Gen- 
eral Electric Company. Its use will en- 
able the radio amateur to keep his receiv- 
ing station always active. An inactive 
station is the one thing the radio fan ab- 
hors. If his set is out of commission for 
several days, because his battery has run 
down, he knows that he may miss some of 
the best air features of the season. 
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TRADE MARK 


DOPES AND COVERING MATERIALS 


Can be obtained through 
JOHNSON AIRPLANE & SUPPLY CO. Dayton, O. 
FLOYD J. LOGAN 712 Superior W. Cleveland, O. 
F.C. AYARS 329 East 8lst St. Los Angeles, Calif. 
JAMES LEVY 2055 Indiana Ave. Chicago, Il. 


DE LUXE AIR SERVICE Asbury Park, N. J. 


ROBERTSON AIRCRAFT CORP., 
5248 Oakland Ave., St. Louis, Mo. 


or from 


TITANINE, Inc., Union, Union County, N. J. 


NOW AVAILABLE FOR YOUR AUTO 
“The Plug That Cleans Itself’’ 


Saves More 
Gas bat Power 


GUARANTEED CARBON AND OIL PROOF 


Recognized as the best for aeroplanes, 
its success for automobiles is assured 


B-G CORPORATION 


33 Gold St., New York 


If your dealer cannot supvly you, send us his name and $1.00 
for each plug, stating name and year of manufacture of your 
car. 


MOTOR REBUILDING 


CYLINDER GRINDING 
ALUMINITE PISTONS 


Iron Pistons, Piston Pins and Rings. 


COMPLETE MOTORS 


Parts for all airplanes and motors. 


Finest equipment in U. S. for motor work. 


GREEN ENGINEERING COMPANY 
Dayton, Ohio 


Main St., at Burns 


WAAKO 


Do you remember the spirit of Rich Field? 


Who has not had reminiscences of the old days and 
the old friends since his discharge from the army? 


It has been suggested that something be done to renew 
or awaken these friendships. 


A plan is on foot to organize a Rich Field revival. 
‘““Frenchy’’ wants to get in touch with every cadet and 
officer who passed through Rich Field. So send in 
your address as well as the addresses that you may 
have of any of the old pals. Let’s get together. 


Address W. A. AUBERT, 
Box 660, c. o. Aerial Age Weekly,. 
5942 Grand Central Terminal, 
New York City. 


—_— 


CANUCK PLANES 


Spares for Canuck, JN4, Avro & Sopwith planes. OX5 
Motors and spares. 

We quote prices F.O.B. Buffalo, duty paid. 

Owing to reorganization of factory and Aerodrome must 
have more space. Send a list of your requirements so 
that we can quote direct, as no special list issued. 
Manufacturers and repairmen send for special terms on 
quantities. 


Ericson Aircraft Limited 
120 King St. E., Toronto, Canada 


EA A. 


Clears Your Desk for Action 
The Kleradesk automatically sorts and routes 
mail, memos, orders, etc., for all to whom mail 
is distributed. It holds reference papers out of 
the way but immediately at hand when needed. 
s A Steel Sectional Device 
Add compartments as required. Sections $1.20 
each, Six compartment model illustrated above 
$8.40. Indexed front and back, Write for free, 
instructive, illustrated folder, “How to’ Get 
Greater Desk Efficiency.” 


Ross-Gould Co., 
277 N. 10th—St. Louis (11) 
New York, Chicago, Cleveland, Philadelphia 


Have You an OX5 Motor ?} 


We will sell you a new 2 or 3 place ship, with your motor 
installed ready to fly away for $500 to $750. Complete 
ships with motors $950 to $1250 (OX 5 or OXX 6). 


C. D. Chamberlin Aircraft 


Hasbrouck Heights, N. J. 


PHENIX FIREPROOF DOPES and PAINT 


give you the protection from FIRE not to be had 
by any other method. 

We also sell high class Regular Nitrate and Acetate 
dopes at low prices. 


PHENIX AIRCRAFT PRODUCTS CO. 
Williamsville, N. Y. 


SALE OF PLANES 


We offer K-6 Orioles; K-6 and C-6 Seagulls; Curtiss 
“F’’ Boats; and J.N.4-Ds—also spare Plane and Motor 
parts at greatly reduced prices. It will pay you to 
» make inquiry before buying elsewhere. 
~~ Oregon-Washington & Idaho Airplane Company 
Portland, Ore. 


cation. 


-hauled. Perfect shape. 


WING COVERING 


Accurately Done 
Grade A Cotton 40c per yard. 


Scalloped Cotton Tape 214%” 4c per yard. 
G. VOISIN, Expert 


21 years of practical experience. Contracter to U. S. Air Mail 


NEWARK, N. J. 


70-72 Rome St. 
Tel. 9170 Market 


Canuck OX5 and Utility Parts 


Write for spring price list. 
Prompt Shipments — Intelligent Service 


AIRCRAFT MATERIALS & EQUIPMENT CORP. 
New York City 


1409 Sedgwick Ave. 


STONE MANUFACTURING CO., Inc. 


Supreme Propellers 


Future Location, 2623 Olive St., ST. LOUIS, MO. 


Pioneer Propeller Builders 


Advertising 
in this department 
10c a word 


$2.50 minimum 


5 Ex-Pi 
ATENTS U. S. Fic Serva 
ALLEN E. PECK 


Patent Attorney 
Pacific Bldg., Washington, D. C. 


COMMERCIAL PILOT AND MECHANIC 

wishes position with private party or firm. Will 

go anywhere. Best references. Address Hugh 

ee en, Lock Box No. 6, Williamsburg, 
io. 


MUST SELL MY JENNIE, new OX5 motor, 
run only few hours. Little work will complete 
ship. Sell for $450.00. Carl W. Mueller, 5680 
Grove Ave., Oakland, California. 


[o) 


FOR SALE—Three place Tractor, almost new 
and in Al condition. Extra strongly built and 
roomy. Without motor or fitted with new 
Hispano-Suiza. Further information on appli- 
Address’ Box 665, c/o AERIAL AGE 
Weexty, 5942 Grand Central Terminal, New 
York City. 


. MECHANIC CAPABLE OF RIGGING and re- 


building F boat. Must have commercial ex- 
perience and thorough knowledge of Hall Scott 
motor. Capable of functioning as executive. 
State salary expected. J. M. Corbett, Central 
Square, Somerville, Mass. 


OX5 CURTISS 8 cylinder motor just over- 

Brand new magneto 
and propeller. First $185.00 takes it. C. 
Shumway, 1607 McGee St., Kansas City, Mo. 


FOR SALE OR TRADE—New, never flown, 
three passenger DeHavilland Six with Curtiss 
OX5 motor complete all instruments. Make 
offer. Address Box 653, c/o AERIAL AGE 
WEEKLY, 5942 Grand Central Terminal, New 
York City. 


AVRO-CLERGET FOR SALE, new license 
id. Just set up ready to fly, near New 
ork. A bargain for quick buyer at $1,050.00 

Address Box 661, care of Aerial Age Weekly, 

5942 Grand Central Terminal, New York City. 


THOROUGH PRIVATE FLYING INSTRUC- 
tion on Long Island. A few pupils accepted 
at exceptional rates. Address Box 662, care 
of Aerial Age Weekly, 5942 Grand Central Ter- 
minal, New York City. 
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For 
immediate 
delivery 


Engines. 


Established 1910 


Classified Advertising 


= 5; Attorney and 
Henry W. Driscoll Counsellor at Law 
714 McGill Building, Washington, D. Cc. 


Air Service Pay and Flying Increase 
Former Cadets and Officers, Air Service, 
U. S. Army 


NEW LIBERTY MOTOR, Army Type, 12 cyl. 
400 H.P. Cost $4600. Will sell for $2150; also 
one used Navy Type Liberty motor—perfect 
condition—$750 F.O.B. Portland. Address L. 
L. Adcox, 374 Wasco St., Portland, Ore. 


EEE 


FOR SALE—New Liberty motor parts, rea- 
sonable price, immediate shipment. Also bran 
new Curtiss OX5 cylinders, Never uncrated. 
Address Grant Motor Co., 912 E. Grand Blvd., 
Detroit, Mich. 


SS 


NEW COPPER-TIPPED PROPELLERS for 
OXs motor $16.00. H. C. Wilcox, 1116 Clay 
Ave., Houston, Texas. 

(ROU —— 


SPRING IS HERE and so is my Canuck 
with extra motor and many spares which 
you can buy for $1,350. Had good winter 
overhaul; it’s a good flying bus. MacShort, 
1614 Fairchild, Manhattan, Kansas. 


ee EEE EEUU 


WANTED—Draftsman, aeronautical experi- 
ence not essential, accurate and fast work 
required. Salary $25.00 to $35.00 per week. 
Transportation refunded after three months’ 
service. ie Huff-Daland & Company, 
Ogdensburg, N. Y. 

NS 


NEW HAMMONDSPORT OX5 MOTORS, 
complete with tools, in original boxes, $400.00 
Cal. OX5 propellers, $15.00. New wings, JN4D 
Canuck Standard, $110.00 upper, $100.00 lower. 
AA grade linen, 90c yd. 5 gal. can dope $10.00. 
50 gal. barrel dope, $50.00. Cotton tape, 6c yd, 
Floyd Logan, 716 W. Superior, Cleveland, Ohio. 
ra 


EX-ARMY AVIATOR wants position as pilot. 
Capable of all our mechanical work. Two years 
commercial experience. Can offer excellent ref- 
erences regarding ability and character. Address 
Box 663, c/o ArrtaL AGE WeEKty, 5942 Grand 
Central Terminal, New York City. 


eT 


WRITE FOR INFORMATION on our flying 
Lowest prices on new and used OX5 


course. 
motors. Wallace Bros. Aero Co., Bettendorf, 
Iowa. 

er 


NEW AVROS — $1250 to $1500 


ROTARY OR STATIONERY MOTORS 


2 and 3 place ready to fly away. 
damaged by water in need of complete rebuilding with 
new motors $750. 


C. D. Chamberlin Aircraft 


Hasbrouck Heights, N. J. 
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THE PETREL 


was tested on March 3d, off the ice on the St. Lawrence River. 
It exceeded the performance specifications in speed, climb, and 
every other detail, 


For complete information write 


HUFF DALAND AERO CORPORATION 


1018 COMMERCE BLDG. 


KANSAS CITY, MO. 


A few new ships 


LEARN AERONAUTICS 
GOVERNMENT EXPERTS AS INSTRUCTORS 


Home-study and residence courses in Airplane Con- 
struction and Navigation, Aerodynamics, and Airplane 


Dean, Richard A. Smith, B.S., B.E., Testing Engineer, Aerodynamic 
Laboratory, U. S. Navy Yard. Write for catalog to the 
School of Aeronautics, RESEARCH UNIVERSITY, 
20 Jackson Place, Washington, D. C. 


All orders must be accom- 
panied by post office money 
order or certified check. 


LEARN TO FLY $100.00 
If you buy a plane from us 
NEW 2 and 3 SEATERS $950 to $1,500 


C. D. Chamberlin Aircraft 
Hasbrouck Heights, N. J. 


FOR SALE—Rumpler C4 aeroplanes, four or 
five passengers, Mercedes or Mayback motors 
installed, as received from the government, 


$1000.00. Standard-Hispano, new (not assem- 
bled), $1000.00. Curtiss H with Hispano _ 
$1000.00 (not assembled). Mercedes motor, 
260 H.P., never uncrated, $250.00. Hispano- 


Suiza motors, 180 H.P., $500.00. O. W. Pear- 
son, Jr., Troy, Ohio. 


STANDARD J1 planes complete, less motor, 
j Complete new wing sets, wires, struts, 
tail unit, never uncrated less than $200.00. 
Single panels crated $57.50, new landing gears 
complete $80.00. Wing skids $2.00. Wind 
shields $2.00. Side cowls $4.00. Dope fifty 
gallon barrels $50.00. Propellers new copper 
tipped OX5, OXX6, Thomas Morse Scout com- 
plete $450.00. Air speed indicators $20.00. 
Thermometers $6.50. Write Marvin A. Northrop, 
c/o Minneapolis Athletic Club, Minneapolis, 


FOR SALE—Best offer takes American Jen- 
nie. Good ship. Consider trade or cash. Wilbert 
Haase, Forest Park, Iil. 


60 H.P. ROBERTS MOTOR all complete with 
copper tips propeller, for quick sale, $100.00. 
Curtiss JN4 radiators, new, $20.00 each, OXX6 
Curtiss propellers, new, copper tips, $18.50 
each. Turnbuckles, 15c and 20c each. William 
Yourwith, 21 LaSalle. Court, New Britain, Conn. 


MODEL AEROPLANES AND SUPPLIES— 
Let us supply you. Send for our latest catalog. 
10c brings it to you. Wading River Mfg. Co., 
672-AB, Broadway, Brooklyn, N. 


COMPLETE F BOAT OUTFIT—2 planes 
OXX6 motors, extra wings, etc. All in fine 
condition. Sacrifice for quick sale. Address 
Box 664, c/o Arran AcE WEEKLY, 5942 Grand 
Central Terminal, New York City. 


FOR SALE CHEAP—Standard J1 plane with 
OX5 motor. Used less than 30 hours in the 
air. Can be crated or flown from here. Wild’s 
Flying Cireus, Box 353, Charlottesville, Va. 


PERLE A Tad tad ence secc ahead lin: Mia 

WANTED—200-300 H.P. motor and tools. 

re L. Yahn, 1882 Marloes St., Cleveland, 
io. 
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CAR LOAD HISPANO-SUIZA MOTORS 


Models ‘‘A”’ and “‘1’’ 150 H.P. American made motors all used but just overhauled and guaranteed to be in first 


$500.00 f. o. b. St. Louis 


New 3 place Standards with Hispano Motor $2000.00. 


class condition. 


New 3 place J.N.4.Ds. with Hispano Motor $2000.00. 


We carry a full line of Hispano-Suiza motor parts, radiators and propellers. Write for price list. 


ROBERTSON AIRCRAFT CORPORATION 


5248 OAKLAND AVENUE 


HANGARS & FLYING FIELDS 
MUNICIPAL FIELD, FOREST PARK 
ST. LOUIS FLYING CLUB’S FIELD 

AT BRIDGETON, MISSOURI. 


ST. LOUIS, MISSOURI 


OPERATING 


ST. LOUIS FLYING SCHOOL 
ST. LOUIS SUPPLY DEPOT 


What Is Your Problem In Commercial Aviation? 


GETTING STARTED? 
KEEPING GOING? 


SERVICE? 
INFORMATION? 
PRICES? 
GUARANTEE? 


Let us solve your problems in commercial aviation. 


country. 


All right, we have a stock of Airplanes and Motors ready to fly. 
We can help you because we are the largest commercial aviation supply house in the 


Johnson Service means good service, including a modern equipped fiying field and shop. 
Our information department i is at your service free of charge. 

Lowest prices consistent with best material. 

Our customers must be satisfied always, or their money refunded. 

Write us first and avoid costly delays. 


Our new catalog mailed on request. 


A FEW SUGGESTIONS TO MAKE YOUR PLANE LOOK SNAPPY: 


New flottorp propeller, copper tipped 

New radiators, Curtiss or Standard 

New upholstered wicker seats 

New side cowl or cock-pit cowl Curtiss or 
Standard 

New streamlined wheels, 26x4 

New Goodyear cord tires, 26x4 


or Standar 
New wind shields 


New fuselage atte ready to put on, Curtiss 


New shock absorbers, per foot . 

New safety belts, American type 3.00 
New center section with fittings, for Standard 10.00 
New hose connections, all types 10 


New hose clamps, all sizes 
vee New Hartzell propeller, new design, 
: New Warner leche with shaft . 
New thermometer, 15 tube 7.50 
New altimeters, 20, 000" Mies luminous dial 10.00 


JOHNSON AIRPLANE AND SUPPLY CO., DAYTON, OHIO 


LARGEST COMMERCIAL AVIATION SUPPLY HOUSE IN THE COUNTRY. 


PLYWOOD 


Water Resistant Panels 


Made According to 


Government Specification 
Any Size or Thickness 


New Jersey Veneer Co. 


Paterson, N. J., U.S. A. 


Aerial Photographs 


WE are always in the market 

for good aerial photographs, 

and we invite our readers to su 

mit to us aerial views ef 

landscapes, seascapes, forests, 

mining regions, etc. Address: 
Photo Department 


AERIAL AGE WEEKLY 


280 Madison Avenue New York 


(Continued from page 123) 
miles across deserts and plains and concentrated in any troub- 
lous spot without the fatigue of forced marches. Thus, before 
a savage enemy expects attack he can be pounced upon by a 
powerfully and perfectly fresh force.” 

A layman can readily understand the great military power 
of modern air forces in the cases cited above. 

Foreigners have not been first, nor are they alone, in recog- 
nizing the vital importance of air forces. Ten years ago 
Admiral Fiske declared that we could best defend the Philip- 
pines and our other foreign possessions by air forces. And 
Admiral Simms kas recently asserted: “The command of the 
air means the command of the surface, whether it be sea or 
land. The experiment of sinking the Ostfriesland by aeroplane 
bombs proves that if our coast is protected by aeroplanes no 
ships can reach our shores or land troops.” 

Thus, the best authorities at home and abroad are of one 
mind—that air power will dominate in future war. 

In the meantime what are we doing? Actions speak louder 
than words. In truth, it may be said that the United States is 


dawdling. The aviation bureaus of thé army and navy are r 


doing all in their power with the limited and crude facilities 
they possess, but their hands are more or less tied. Appropria- 


tions for aviation are insufficient and conservatism continues to — 


place hurdles in its path. 

Moreover, legislation and laws for the encouragement and — 
regulation of civil aviation are held up. The Wadsworth- 
Hicks bill for Federal control of aeronautics, after passing 
the Senate, is being mangled, if not strangled, in the House 
by flaw-pickers and all sorts of seemingly jealous personal or 
bureaucratic influences. And little legal minds with states 
rights, personal rights and property rights preying upon them 


\ 


¥ 


in this modern age, are supporting Farmer Brown in his — 


claim that he owns all the air between his cow pasture and the 
moon, and that no trespassing aviator can fly through and 
breathe his oxygen without paying for it by the cubic inch! 
Thus, while aviators are flying all over Europe, and when 
we are told that “a night air line between London and Paris 
will be in operation soon to carry the mails,” when we are 
assured that “sleeping car aeroplanes will soon be in operation 
for tired business men who must cross the Channel quickly”— 


of, the United States appears to be asleep at the switch. 
The need of prompt and intelligent action is imperative. 


f 


~ while all these advances are being made abroad the government — 


Aviation, both in peace and in war, is already a dominating 


force. —Quarterdeck, in the N. Y. Tribune. 


Sywee 
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PERFORMANCE 


THE RECORD for both the greatest number of passengers carried 


and the greatest tonnage of express transported on the Paris-London 
Line—the busiest air-route in the World—is held by the |4-Passenger 
Farman “Goliaths.”’ 


This is the Fourth Year of regular Farman Air Transportation Service. 


Farman “Goliath” Airlines carry capacity loads — the cream of the 
business — wherever there is competition in Aerial Transportation. 


Shouldn’t such excellent service be available today in the United States? 


WALLACE KELLETT CO., Inc. 
WIDENER BUILDING PHILADELPHIA, PA. 
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Pilots of today are making aeronautical 
history just as in the early days of Curtiss, the 
Wrights, Ely, Hoxey, Brookins, Beechey and 


others. 
Now, as then, the most successful Pilots 
and Flying Organizations are using Curtiss 


Aeroplanes. 
Because good pilots know that Curtiss Aero- 
planes scientifically embody the requirements 


of successful flight— 


RELIABILITY 
STRENGTH 
PERFORMANCE 
ECONOMY 
COMFORT 


Curtiss service which covers the continent 
is also an important factor in the selection of 
Curtiss Aeroplanes by America’s best known 
Pilots, Flying Schools, Aerial Photo Com- 
panies and Aerial Transport: Companies. 
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Amundsen’s Aeroplanes plored region between the Pole and Bering Strait it is about 

; : h 1,500 miles. From Cape Columbia to Spitzbergen it is 900 

OALD AMUNDSEN calculates that his drift on the miles, to Franz Josef Land less than 1,000 miles and to Point 
Maude from Point Barrow, or thereabouts, to Norway Barrow about 1,400 miles, 


by way of the North Pole will take five years. The 
distance from Point Barrow to North Cape, Norway, is about 
2,500 miles. Captain Amundsen has just started in a metal 
monoplane for Seattle, which is some 3,000 miles from New 
York. It will be a flight with stops, but the distance could be 
made by daylight and a full moon in about thirty hours. The 
explorer naturally wants to learn how his new ship is sailed, 
for if he is to stand where Peary made his North Pole ob- 
serservations on April 6, 1909, the monoplane may be very 


It is relevant to note that the metal monoplane acquired by 
Captain Amundsen has kept the air for more than twenty-six 
hours and has already flown from Mineola to Fort Norman in 
the Arctic Circle, 6,000 miles. It is conceivable that under 
favorable conditions this plane could be flown from Point 
Barrow to North Cape, Norway, with a stop in the neighbor- 
hood of the Pole, but Raold Amundsen is too experienced an 
explorer to face such desperate risks. The drift by the route 
the Melville-Bryant cask No. 2 was supposed to take is 
theoretically both safe and sure, and the North Pole can best 
be reached by an aeroplane in the hands of those who under- 
stand its limitations—Editorial in N. Y. Times. 


free of the ice and emerge into blue water somewhere off the 
‘coast of Norway, unless the pack destroys her, but the chances 
of her passing very near the Pole are not bright. At some point 
the explorer would probably have to leave her and march or fly 


in the direction of the Pole. 
_ There might be a risk in seeking the ship after a “dash” to- 


Air Transport in Europe 


ward the Pole if it were necessary to depend upon dog sleds. INCE the war political and physical handicaps to railway 
The Maude might not move very fast, but if the explorer and travel in Europe have been tantamount to discrimination 
his picked companions were absent from her for weeks there _ in favor of air transport, which knows neither the limita- 
would be danger of missing her altogether. Polar weather is tions of international boundaries nor the time consuming factor 
treacherous. It is easy to go wrong on the ice expanse; more- of overworked and in many cases decrepit rolling stock. The 
over, leads or open water may occur when explorers are at the result of this unintentional though none the less real subvention 
end of their resources. Captain Amundsen wisely decided to of air transport has been the development, especially in France, 
take two aeroplanes with him, one for important flight work of commercial flying services that already are in a fair way to 
and another for scouting. The big metal plane has already rival the fast railway trains for passenger and express traftic. 
flown inthe Arctic Circle at very low temperatures. Both The French Air Ministry reports that the distance covered by 
machines should be great time-savers if the Maude’s drift French commercial planes alone in 1921 was nearly 2,000,000 
carries her within quick flying distance of the Pole. It should miles. Flights by these planes numbered 6,000, passengers 
be comparatively easy to pick her up after an excursion in carried were 10,330, merchandise freight weighed 366,278 
any direction. pounds and postal matter 20,758 pounds. The figures for pas- 
Admiral Peary foresaw the use of the aeroplane for Arctic sengers and cargoes are three times as large as those of 1920 
exploration as long ago as 1912. In his book “The Secrets of and ten times those ot 1919. 
Polar Travel” (1917), he said: “Five years ago at the annual There are eight companies in France operating air routes, 
dinner of the Explorers’ Club I ventured the prophecy that in which radiate in all directions from Paris. It is now possible 
a few years the polar regions would be reconnoitered and ex- to take off from the French metropolis in a plane of any one 
plored through the air.” He made his “drive” for the Pole of the eight companies any day in the week and reach London, 
from Cape Columbia on the northern coast of Grant Land, Amsterdam, Prague, Warsaw, Nice, Barcelona, Alicante, Mal- 
_ which is less than 500 miles south. He went on to say: aga, Bilbao or Havre. In most cases the return trip can be 
_ “From Cape Columbia it is less than 1,400 miles in a straight made by regular Se ie single day. ; ” eaey 
line directly across and over the Pole to Cape Chelyuskin on In 1922 the subsidy for the French commercial air service is 
the Siberian coast, the most northern point of Eurasia. To 41,382,000 francs, or about $4,000,000, England comes second 
Wrangell Island across Crocker Island and the entirely unex- (Continued on page 166) 
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National Flying Meet 


New York—More than sixty aeroplanes 
have already been entered in the first of 
the national flying meets sanctioned by the 
Aero Club of-America and the Aero- 
nautical Chamber of Commerce which 
will be held at Curtiss Field, Garden City, 
Lei. (No Yi eiSimdaye Aprilas0r nt aya 
announced. 

The Rotary Club of New York is sup- 
porting the event which is designed to 
show*the progress made in the develop- 
ment of American commercial aircraft 
during the last six months. Many new 
types “will be flown in the various exhibi- 
tions and contests, which include races, 
speed trials, parachute jumping, efficiency 


and performance tests and passenger 
carrying. The Rotarians will have a 
special section reserved: for them and 


their friends. It is the first of a series 
of such flying meets to be held through- 
out the United States this year, to demon- 
strate to the business and professional 
public the peculiar qualities of the flying 
machine in speed and economic operation. 

In its announcement of the flying meet, 
the Aeronautical Chamber of Commerce 
points out that “while 275,000. persons 
traveled by air in this country last year— 
by far a larger number than in all 
Europe—the aeroplane is a difficult ma- 
chine with which to demonstrate. Instead 
of driving up to his front door and in- 
viting the business or professional man 
to take a ride, as is the custom» with the 
motor car salesman, the man who would 
demonstrate an aeroplane must first get 
his audience out to the flying field where 
he can provide a close-up of the machines 
in actual operation.’ Through courtesy 
of the Curtiss Aeroplane & Motor Cor- 
poration, their field has been made avail- 
able for the New York meet, which is the 
first of its kind to be held. 

“With the co-operation of the Rotary 
Club and other organizations,’ reads the 
announcement, “it is hoped to put before 
the traveling and transportation public 
this year free aerial exhibitions which, be- 
cause of the large scale with which they 
are presented, can not help but convince 
the average person that flying, is a prac- 
tical method of travel. It is believed that 
the meet at Curtiss Field April 30th will 
be as instructive as it is entertaining.” 


Two Airplane Hangars for Hartford 


Hartford, Conn—Two mail service 
aeroplane hangars offered to Hartford by 
the United States Post Office Department 
have been accepted by the Hartford Avia- 
tion Commission. The hangars will ac- 
commodate six planes and will be set up 
on the municipal aviation field here. Their 
erection is expected to be completed in 
May, and would facilitate a possible air 
mail service to New York and Boston in 
the future. The hangars were offered for 
a fraction of their cost, it was stated, to 
encourage aviation here. 


National Advisory Committee for Aero- 
nautics Meets April 20 
Washington — A program for aero- 
nautical research and development for the 
coming year will be considered by the 
members of the National Advisory Com- 
mittee for Aeronautics at its semi-annual 
meeting, to be held in the Navy Building 
on Thursday afternoon, April 20. 


The Committee, which is headed by Dr. 
Chas. D Walcott, is composed of indepen- 
dent and Governmental scientists and en- 


gineers. 
velopment undertaken during the past year 
in both civil and military aviation will be 
reviewed. Problems of aeroplane wing de- 
sign, new developments in aeronautical 
engines, methods of testing aeroplanes, 
wings and parts, airship studies, lifting 
gases, aerial routes, the air mail service, 
and problems for the advancement of com- 
mercial aviation are among the subjects to 
be discussed. 


Dr. Joseph S. Ames, Chairman of the 
Executive Committee, will outline the 
future plans of the committee with a view 
to placing America “foremost” in the de- 
velopment of aviation, as President Hard- 
ing has recommended to Congress. 


Dr. S. W. Stratton, Secretary of the Com- 
mittee, will render a report on organiza- 
tion and the committee’s activities in plac- 
ing technical information on aeronautics 
where it will do the most good. 


The development of a new type of air- 
craft engine with a view of eliminating the 
fire hazard by the use of heavy fuel oil.in 
place of gasoline, will be among the sub- 
jects discussed. Special studies and tests 
of a new high-speed aeroplane wing, be- 
lieved to be of great value in the interests 
of military scout planes, will be recounted 
by Dr. Ames. The allocation of the an- 
nual budget for special research problems 
will be discussed by the members. 

During the sessions, Orville Wright and 
John F. Hayford, members of the Com- 
mittee, will make a trip to the laboratory 
of the Committee at Langley Field to in- 
spect the laboratory and make suggestions 
in connection with the tests and experi- 
ments contemplated. 

Paul Henderson, the new Second As- 
sistant Postmaster-General, who has charge 
of the Air Mail Service, has been invited 
to attend the meeting in view of his in- 
terests in aviation. 

As an independent branch of the Govern- 
ment, the Committee holds itself in readi- 
ness to serve the President, the Congress 
and the executive departments in connec- 
tion with aeronautical problems. The study 
of governmental aeronautical activities, 
recommendations for action under the In- 
ternational Air Navigation Convention 
concerning the development and regulation 
of civil aviation, and encouraging aero- 
nautical engineering are among the duties 
of the Committee. 

The members of the Committee expected 
to attend the meeting are: 

Dr. Chas. D Walcott, of the Smithson- 
ian Institution, Chairman. 

Dr. S. W. Stratton, of the Bureau of 
Standards, Secretary. 

Dr. Joseph S. Ames, of Johns Hopkins 
University, Baltimore, Md., Chairman of 
the Executive Committee. 

: Maj. Thurman H. Bane, Army Air Ser- 
vice, Dayton, O. 

Dr. Wm. F. Durand, Leland Stanford 
Junior University, Calif. 

Prof. John F. Hayford, Northwestern 
University, Evanston, Ill. 

Prof. Charles F. Marvin, Chief of the 
Weather Bureau, Washington, D. C. 

Rear Admiral Wm. A. Moffett, Chief of 
Naval Bureau of Aeronautics, Washing- 
ton) DAG 

Maj.-Gen. Mason M. Patrick, Chief, of 
the Army Air Service, Washington, D. C. 
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The scientific research and de-_ 


Dr. Michael I. Pupin, Columbia Univer- 
sity, New York City. 

Rear Admiral D. W. Taylor, Chief Con- 
structor, U. S. Navy. 

Orville Wright, Dayton, Ohio. 


Spokane News 


Spokane, Wash.—Raymond Small and 
George Stonebraker, of Lewiston, Idaho, 
are negotiating for airplanes to open an 
air route from Lewiston via Grangeville 
to the Chamberlain basin on the middle 
fork of Salmon river, for the accommoda- 
tion of hunters who desire to visit that 
game region. 

The distance between Lewiston and the 
basin is about 100 miles, and under pres- 
ent conditions the trip involves seven days 


of toil by horseback and pack saddle. Fuel , 
for the final leg of the flight will be loaded ., 


at Grangeville. 


Grangeville, for in case of trouble the 


plane must return to Grangeville or glide 


into the basin. 


r 


- 


r 


- 


To negotiate the trip planes will require q 
to attain a height of 10,000 feet on leaving — 


It is planned to cross the Salmon river — 


brakes at an altitude of 5,000 feet. 


Passengers will be able to look down to 
the canyon 14,000 feet below. Chamber- 
lain basin includes about 500 acres o 
meadow lands, affording good landings, 
By a contract signed up with the Curti 
Airplane Corporation the United States 


The 
Salmon river gorge is about 9,000 feet.” 


Aircraft Company of this city is author- 


ized agent of the Curtiss firm, and entitl 


to sell ships throughout the northwest, ac- 


cording to announcement made by ce A. a 


Messer, head of the local concern. 


“We will immediately put in a complete f 
stock of parts for Curtiss ships and motors, — 


as well as carrying the stock of Standard 
ship parts, as we do at present,’ Mr. Mes- 
ser said. “This will give us the agency for 


ships and parts for the entire northwest. — 


We will carry complete Parts for every | 


ship now flying in the district.” 


COMING AERONAUTICAL 
EVENTS 
AMERICAN 
Apr. 30.—Spring Show and Open- 
ing Meet, Curtiss Field, 


Mineola, L. I. 
May 


—National Balloon Race. 

Sept. 4—Detroit Aerial Water 

(about) Derby, Detroit. (Curtiss 

Marine Flying Trophy 
Competition. ) | 

Sept. 15.—Detroit Aerial Derby, 


(about) Detroit. (Pulitzer Trophy 
Race.) 

Sept. 30.—First Annual Interservice 
Championship Meet. (In 
preparation. ) 

FOREIGN 

Aug. 1.—Coupe Jacques Schneider. 

(about) (Seaplane speed race.) 
Italy, probably Venice. 
Aug. 6—Gordon Bennett Balloon 
Race, Geneva, Switzer- 
land. | 
1.—Coupe Henri Deutsch de ]| 
la Meurthe. (Aeroplane 
speed race.) France. 
American elimination 
trials, if required, to be 
held about Aug. 15, at | 


Mitchel Field, L. I. 4 


Oct. 


| 


q 
| 
ay 
Vat 
} 
| 


_ American Aeronautical Developments 


_ Washington.—Some of the achievements 
in the progress of aviation in America will 
be revealed for the first time by Dr. Joseph 
S. Ames, of the National Advisory Com- 
mittee for Aeronautics, in an illustrated 
public address in the New Building of the 
U. S. National Museum at 2:45 P. M., 
Tuesday, April 25. 

Dr. Ames will review some of the re- 
markable scientific -achievements of the 
Committee’s laboratory at Langley Field, 
Va. and will describe and explain the 
operation of newly developed instruments 
for the determination of the characteristics 
of aeroplanes in flight, which will enable 
the designer and builder to design planes 
of particular performance characteristics, 
such as high speed maneuverability. New 
instruments developed at the Committee’s 
laboratory indicate the pressure distribu- 
tion over the surface of an aeroplane in 
flight including the control surfaces, the re- 
sults of which will have an important bear- 
ing on the safety factors used in the con- 
struction of aeroplanes. 

Two entirely new methods of determin- 

ing aerodynamic properties of aeroplane 
wings such as lift and resistance, will be 
discussed by Dr. Ames: They are the trail- 
ing wing method and a new form of wind 
tunnel. Instruments for determining the 
stresses produced on aeroplanes when 
violently maneuvered, as in spins, barrel 
rolls, and loops will be shown and the re- 
sults discussed. 
_ Members of Congress interested in acro- 
aautics have been invited to listen to Dr. 
Ames’ remarks through the courtesy of the 
National Academy of Sciences, under 
whose auspices his address will be given. 


Personal Par 


_Laureston Craig, former aviation in- 
structor, and a former member of the ad- 
7ettising department of the New York 
commercial, will sail on the steamer Fin- 
and, April 22nd for Russia, where he will 
assigned to child feeding work of the 
merican Relief Administration. 
_Mr. Craig, who is a native of Island 
?alls, Maine, was a member of the class 
£ 1919 at Colby College, but he inter- 
upted his studies to enlist in the U. S. 
Air Service. Serving at Dorr and Barren 
fields, he was made an instructor in avia- 
ion, and was later on duty at Carlstrom 
nd Post Fields. Following his discharge 
rom the army he resumed his studies at 
olby College, graduating with the class 
if 1920. Since that time he has been in 
jusiness in New York City. 


National Balloon Race 


| The Aero Club of America announces 
hat the American National Balloon Race 
will be held this year from Milwaukee on 
May 31, 1922 under the auspices of the 
\ero Club of Wisconsin.. The following 
'Tizes are offered: Ist $1,000, 2nd $800, 
td $600, 4th $300, 5th $200, 6th $100. | 
_ In addition to the above, $100 will be paid 
oward the expenses of each contestant 
vho actually starts. The entry fee (for 


civilians) is $50 payable to the Aero Club 
of Wisconsin, to be returned when the 
contestant arrives at the starting field with 
his complete equipment. 

The starting field (the Milwaukee Ball 
Park) is limited to approximately ten bal- 
loons, and applications for entry will be 
accepted in the order of their priority. It 
is expected that the Army will have three 
entries and the Navy three. 

The three leading teams at the finish 
will in all probability be chosen to repre- 
sent this country in the International Gor- 
don Bennett Race which starts from Gen- 
eva, Switzerland, on August 6th. 

All applications and requests for infor- 
mation should be addressed to the Aero 
Club of Wisconsin, 208 University Build- 
ing, Milwaukee, Wis. 


The Drag of C Class Airship Hull With 
Varying Length of Cylindrical Midships 

A. model of the C class airship hull, 
when severed at its major section and 
provided with a cylindric mid-body of 
variable length, had its air resistance in- 
creased about in proportion to the length 
of the mid-body up to 3 diameters, and in 
about the manner to be expected from the 
increase of skin friction on this variable 
length. For greater length the drag in- 
creased less and less rapidly. 

As usual for such models, the drag for 
any fixed length, at 20 to 60 miles an 
hour, is accurately of the parabolic form 
R V= and hence the drag coefficient is 
of the hyperbolic form C V=, where n 
is lightly less than 2. 

The variation of C with length is stated 
in the conclusion. 

A copy of Report No. 138 by A. F. 
Zahm, R. H. Smith and G. C. Hill, may be 
obtained upon request from the National 
Advisory Committee for Aeronautics, 
Washington, D. C. 


Michigan Airways Organized 


The Michigan Airways has been organ- 
ized in East Lansing, Michigan, to engage 
in aerial photography, aerial advertising 
and exhibition flying. Arthur J. Davis is 
president of the company and Talbert 
Abrams, vice-president. Mr. Davis was 
instructor at Kelly Field during the war 
and Mr. Abrams was associated with the 
Curtiss Company at Buffalo, New York, 
prior to the war and served in the Marine 
Corps during the war. 


Localized Radio Landing Signals 
for Aeroplanes 


Radio direction finders and other devices 
have been in use for some time to assist 
airplanes in landing during the night, fog, 
or at other times of poor visibility. The 
most usual method of employing radio for 
this purpose is to transmit from any ordi- 
nary elevated antenna at the landing field 
radio signals which are received on a direc- 
tion finder carried by the airplane. Sucn 
a method gives the direction of the land- 
ing field but does not tell accurately the 
distance from the plane to the field. 

Several years ago the Bureau of Stan- 
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dards was called upon to develop a method 
to assist airplanes in accurately locating 
the landing field when the airplane was 
quite close at hand. A method was de- 
sired which would give a signal heard 
over a comparatively large area when the 
airplane was at a high altitude but would 
be localized within a small area when the 
plane was near the ground. A method em- 
ploying a large horizontal coil tuned to 
500 cycles was tried but did not prove 
satisfactory. The use of radio frequency 
waves was, therefore, undertaken and two 
horizontal coils, one above the other, with 
current flowing in opposite directions, 
were used. A fairly high radio frequency, 
such as 300 kilo-cycles, was employed in 
this case. 


A calculation was made which indicated 
that the signals radiated from the 2 coils 
would be the strongest for an airplane fly- 
ing in a given horizontal plane whenever 
the airplane was within a comparatively 
small ring-shaped area located above the 
landing field. The results of these calcu- 
lations were verified in practice. 


The Bureau of Standards has just pub- 
lished a paper giving the theory of the 
radiation from an antenna consisting of 2 
horizontal coils such as that described 
above. The area within which the signal 
is heard and the point at which it is most 
intense are discussed. The results of these 
investigations are given in Bureau of 
Standards Scientific Paper No. 431, “The 
Field Radiated from Two Horizontal 
Coils,” which may be obtained from the 
Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C., 
at 5 cents per copy. 


First Pursuit Group to Hold Meet 


The First Group (Pursuit), now sta- 
tioned at Ellington Field, will celebrate its 
Organization Day (May 5th), this year, 
with flying and athletic activities on May 
5th and 6th. This celebration will be worth 
while to induce anyone interested in avia- 
tion to travel across the country to witness 
it. 

An invitation is extended by the First 
Group (Pursuit) to all persons interested 
in air activities to be present at Ellington 
Field, Houston, Texas, on those dates. 


The following events will be a part of 
the program: 


1. Flying: Aeroplane races of every 
description; exhibition of aerial combat, 
aerial acrobatics, gunnery, bombing and 
acrobatic formation flying; exhibition of 
various types of aeroplanes, motors, main- 
tenance equipment, and flying training 
equipment. 


2. Athletics: Boxing bouts, baseball 
games (Ellington Field vs. Kelly Field), 
volley ball championship game, track and 
field meet. 

It is especially desired that all Ex-Ser- 
vice Pilots be present as every Air Service 
Station in this vicinity will have a large 
delegation at Ellington Field, and the event 
will be a reunion and gathering of Air 
Service friends. 
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NE of the dreams of the average 
movie fan is to gain an interview 
with his or her favorite star; to sit 
down in a quiet little corner and ask all 
the intimate questions he or she has 
wanted to for a long time. But, to the 
layman, most of the screen lights are 
harder to reach than a bank president 
during a Bolshevik riot. Only in excep- 
tional cases does the admirer of the silver 
sheet get a chance to get in personal con- 
tact with the luminaries of the silent 
drama. 
One of the 


surest ways, figuratively 


speaking, of getting the ear of a star, is 


Betty Compson, star in Paramount Pictures 


to mention aeroplanes. Almost the entire 
movie colony in Hollywood is aeroplane 
struck. Directors, stars, scenario writers, 
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REACHING THE STARS BY AEROPLANE 


Being the Tale of Movie Luminaries Who Have Succumbed to 
? : 


the Lure of ‘‘Giving ’er the Gun! 


By CHARLES L. GARTNER 


authors and even cameramen are aviation 
enthusiasts, many of them being licensed 
pilots. 

What may come as somewhat of a sur- 
prise to many movie fans is that Mary 
Miles Minter, one of the youngest and 
best known of the ingénues on the screen 
today, has qualified for a license as pilot. 
Miss Minter successfully passed the test 
over a year ago but parental objection 
has prevented her from taking advantage 
of her pilot’s card. She is not permitted 
to ascend with the controls in her own 
hands. 

Cecil B. DeMille, director-general of 
the Famous Players-Lasky Corporation, 
is one of the pioneers of aviation in the 
motion picture center of the world. Mr. 
DeMille, for a long time, was part owner 
of a passenger aeroplane company which 
made regular trips from Hollywood to 
nearby cities. He is also one of the most 
prominent figures in aviation on the coast 
and often takes his “bus” out for a few 
dips and tail spins in order to forget the 
cares of his office. Mr. DeMille asserts 
that there is no better tonic in the world 
for “that tired feeling.” 

Dorothy Dalton, star in Paramount 
Pictures, is another ardent advocate of the 
“travel by aeroplane’ slogan. Miss Dal- 
ton’s specialty is hydroplaning, for she 
much prefers the water route than the 
solid earth below. 

A more recent addition to the ranks of 
the flying stars is Betty Compson, the girl 
of “The Miracle Man” fame. Although 
kept extremely busy out on the coast Miss 
Compson manages to find an occasional 
hour or so every few days to devote to 
the thrills of flying. Miss Compson has 
yet to win her pilot’s license but hopes to 
secure the coveted card. before she is 
many months older. 

But perhaps the most enthusiastic, for 
aviation, of the movie people on the coast 
is Jeanie Macpherson, scenario writer for 
Paramount Pictures. Miss Macpherson 
has been flying for at least three years and 


. 2 


Gloria Swanson and C. B. DeMille witnessing an aerial circus 


is one of the most prominent aviatrices 
in California. She numbers among het 
acquaintances many of América’s _leadir 
aviators, and she™ has participated in mo 
“stunt” and “circus” flying than any oth 
person connected with the motion pictur 
who is not paid for risking his or h 
neck. She has made a number of tri 
with Ormi Locklear, world famous “stunt” 
man, from whom she learned many of 
finer points of the art of flying. 
news of Locklear’s tragic death some 
time ago came as a genuine shock to her 

Speaking of Locklear, Miss Macpher- 
son said, ‘“Ormi Locklear was, to my min 


Jeanie Macpherson, scenario writer for Par 
mount Pictures 


a natural flyer. His judgment in the ma 
ter of height, and in that of keeping 
plane level, was uncanny. I rememb 
one trip I took with him out on the coa 
in which he took me out to sea. We 
expectedly ran into a dense fog. I 
frightened to death, as we could hardly 
see each other, but Locklear, without ev 
bothering to consult his instruments, ke 
right on going, and when he thought 
had gone far enough he turned 
machine and headed back again. 

“Tf I had had the machine there is 
doubt that I would have been flying f 
Canada, Mexico or the open sea, but in 


our own landing place. I believe Lock- 
lear, _Wwith that sixth sense of his, could 


about Locklear losing control of 
machine on a difficult loop.” 

Eddie Rickenbacker, America’s famous 
ace, 1s another close friend of Miss Ma 
pherson’s. In fact, Rickenbacker we 
Miss Macpherson’s tutor at one time. 

The writer knows of a little incide 
that shows Miss Macpherson’s love f 
flying. Some time ago Miss Macphers 
came East preparatory to sailing. i 
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Europe for a well deserved vacation. As 
is the case with all motion picture celeb- 
rities of the motion picture world, a great 
deal of Miss Macpherson’s time during her 
‘short stay in New York City was taken 
up by interviewers from newspapers and 
magazines. One interviewer, who had been 
in the flying corps overseas, had been 
‘pumping Miss Macpherson on the cut and 
dried subject of scenario writing.. The 
conversation was lagging when the gentle- 
‘man in question suddenly looked at his 
watch and mentioned the fact that he 
would have to leave as he had an ap- 
,pointment with some one at the Aero 
‘Club. That proved to be the opening 
wedge for a conversation that lasted far 
‘beyond Miss Macpherson’s dinner hour 
and incidentally, long past the time set 
for the appointment at the Aero Club. 
‘Needless to say, the subject discussed 
was aeroplanes and, much to the sur- 
prise of the ex-service man, Miss Mac- 
pherson spoke fluently upon the respective 
merits of aeroplane motors of foreign 
| 


and domestic make. 
tify to the above fact, for he had to sit 
through many weary—to him—minutes of 


Dorothy Dalton, star in Paramount Pictures 


The writer can tes- technical descriptions of the Hipsano- 
Suiza, Liberty, etc.. Than which, to the 


layman, there is nothing more complex. 


AEROPLANE WILL CARRY SUSPENDED WING IN TEST 


plane in high speed flight will shortly be tested at the 
> “Langley Field Laboratory of the National Advisory Com- 
mitte for Aeronautics. This will be the first time that a real 
wing has been tested in actual flight, and is the final step of 
developing a new method of testing the performance and lift- 
ing properties of aeroplane wings. 


This new method was developed by the National Advisory 
Committee for Aeronautics, which is composed of 12 Ameri- 
can scientists who.devote a large part of their time to the 
solution of aeronautical problems—without compensation. The 
jmethod recently demonstrated successfully with model wings 
in air flights, consists in carrying the wing to be tested below 
an aeroplane in flight and, by means of suspension apparatus 
and recording instruments, to measure the forces of lift and 
resistance directly from the wing. 


A complete aeroplane cannot be tested in flight as there is 
no means nor method of measuring the factors desired; there 
is nothing to suspend the plane from and its lift or pull can- 
not be measured by instruments carried on the plane itself. , 


| Heretofore tests of new wings have been made in one of 
the following manners: Years ago, Dr. S. P. Langley used a 
whirling arm which carried a small model of the wing at its 
emeecnity ; the Wright Brothers and many others used the 
wind tunnel method, which consisted in placing a model of 
the wing in a tunnel-like structure through which a draft of 
air was forced; later a method was devised for carrying a 
Jarger model of a wing above a motor vehicle or railroad car. 
_ All of these methods, while giving interesting results, have 
been found lacking in the accuracy desired in the design of 
aeroplanes. The information available to a designer should 
be sufficiently accurate to enable him to predict the ultimate 
actual performance of a wing on a full-sized aeroplane. In 
the whirling arm and the wind tunnel methods of test, errors 
were found to exist due to the small size of the model that 
could be tested; while in the method of carrying the wing 
above a vehicle, the interference of the ground and the wind 
‘Was responsible for the inaccuracy. In short, the reason that 
no one of these methods proved entirely satisfactory is that 
the method and equipment used did not even remotely ap- 
proach the actual conditions of flight. 

_ 4t was with this in mind that the new method was evolved, 
jm which every detail has been arranged so that the test con- 
ditions are as close to the conditions of actual flight as is pos- 
sible. Under the new method a model wing is constructed to 
fall size and the conditions of test as to speed and altitude of 
flight can be selected to suit the aeroplane in which the wing 
1s intended to be used, and the qualities of its lift and resist- 
lance can be measured directly without an overburdening 
amount of mathematical calculation. In the preliminary tests 
of the new method using small models several difficulties were 
Met and overcome and the results obtained are encouraging to 
hiss extent that the testing of full-sized wings is in prepara- 
‘tion. 

| The new method consists in suspending the wing to be tested 
upside down below an aeroplane in flight. It is supported by 


A FULL-SIZED aeroplane wing suspended below an aero- 


three steel wires at such a distance that there is no interfer- 
ence from the aeroplane or from the ‘‘wash” of its propeller. 
The wing is inverted so that the lift becomes a downward pull, 
keeping it away from the aeroplane, and the amount of the 
pull being equal to the lift when right side up. With the wing 
so suspended it is possible to measure its lifting force on 
spring balances directly through the suspending wires, and its 
resistance from the angle of these wires to the vertical. This, 
on its face, appears of little difficulty, but as it would be ob- 
viously impossible to leave the ground or to land with the 
model hanging below the aeroplane, it was necessary to take 
off with the wing hauled up against the plane and to devise a 
means of raising and lowering the model wing after the plane 
was in the air. It was in perfecting this apparatus~that con- 
siderable difficulty was experienced, and twice while in flight 
the model got beyond control and broke away on one occasion, 
colliding violently with the tail surface causing considerable 
damage and threatening the destruction fo the aeroplane in 
the air and loss of life to the test pilot and engineer. How- 
ever, remedial changes were made in the apparatus and more 
careful handling of the wing has reduced this hazard to a 
minimum. 


The method was originated by F. H. Norton, Chief Physicist 
in charge of aeronautical research at the National Advisory 
Committee’s Laboratory, and the preliminary tests were car- 
ried out by him with the assistance of Thomas Carroll, Test 
Pilot of the Laboratory staff. Twenty flights have been made 
with the perfected apparatus carrying a model wing six feet 
long by one foot wide, and the results obtained have checked 
with remarkable accuracy with the known performance of the 
full-sized wing of similar proportions upon a full-sized aero- 
plane. 


The testing requires calm air conditions to give the best 
results and the flight path must be in a straight line. For the 
purpose of demonstrating the possibilities of the method, how- 
ever, several flights were made on days when the air condi- 
tions were far from ideal and turns made with the wing 
suspended. It is possible to vary the angle of the model wing 
to the wind by raising or lowering the rearward suspending 
wire and the angle is read, with the aid of a telescope, from 
a small inclinometer or spirit level attached to the model. As 
the model is carried from twenty to thirty feet below the aero- 
plane, it is necessary to reel in the suspending wires until the 
model is close up to the body before a landing may be at- 
tempted. It has been found that in gliding onto the field at 
customary speeds, forces are developed by the model which 
are nearly capable of tearing it loose. This has been easily 
corrected by approaching the ground at lower speeds. 


While these experiments developed by the National Ad- 
visory Committee for Aeronautics are of a preliminary nature 
they have excited considerable interest among aeronautical 
men both at home and abroad. The results of the experi- 
ments. upon the full-sized wings are eagerly anticipated, in the 
hope that they will solve the problem of providing the aero- 
plane designer with absolutely accurate performance data, at 
less cost than for inaccurate data heretofore obtainable. 
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THE “UNIVERSAL PROPELLER” 


By DAVID L. BACON 
Langley Memorial Laboratory ’ 


HE improvements in aeroplane performance and fuel 
economy which may be realized by the use of a variable 
pitch propeller are unquestioned and their more frequent 

use, particularly on supercharged and multi-engined aircraft, 
has been delayed principally by the lack of satisfactory designs. 

The reversible propeller also has shown decided advantages 
in decreasing the run of aeroplanes on landing and in the 
maneuvering of airships. 

The helicopter problem which has for centuries been a fertile 
field for inventors is now attracting more serious attention 
than ever before and offers attractive possibilities if the ob- 
stacle of very large propellers, variable in pitch and of ex- 
tremely light weight, can be successfully overcome. 

A new design which avoids some of the objectionable feat- 
ures of other reversible propellers is therefore of more than 
passing interest. 

At the request of the National Advisory Committee for 
Aeronautics the “Universal Propeller’ was operated and ex- 
plained by the inventor, Mr. Spencer Heath, for the purpose 
of demonstrating the following features of its design. 

1. Elimination of continuously running gears, collars or bear- 
ings in the pitch control mechanism. 

2. The use of engine power in place of manual labor in 
changing the blade angle. 

3. The absence of any structural limitation to the range of 
blade angles available and the possibility of limiting the blade 
travel between any two predetermined extreme positions. 

4. Continuous indication on the instrument board of the 
blade position. 

5. Automatic throttling of the engine while the propeller is 
passing througk the position of neutral pitch. 


Description of Propeller 


The present propeller and operating mechanism represent an 
experimental development rather than a refined design and as 
they were built entirely to shop sketches, no scale layout could 
be obtained and the writer’s accompanying sketches are neces- 
sarily crude and incomplete. 

The two wooden blades are fastened into steel sleeves which 
in turn are held in a steel hub similar in construction to that 


Spur gears 


Brake 


Fig.1. Split steel 

sleeve compressed about 

butt end of propeller 

blade. i 


Fig.3. Princi- 
ple of op- 
eration. 


used by Hart and others, the centrifugal forces being taken on 
ball thrusts and torsional and axial forces on plain bearings. 

The method of fixing the wooden blades into the steel sleeves 
is noteworthy. The butt end of each blade is tapered out- 
wardly at a small angle as shown in Fig. 1, and the surrounding 
collar is split so that it may be first sprung over the butt andl 
then compressed upon the taper. x) 


Pitch Changing Mechanism 


The pitch changing mechanism is operated through the ap- 
plication of a braking force to either one of a pair of small 
brake drums surrounding the engine crankshaft and normall 
rotating with it. The elementary principle is shown in Fig. 2 
which represents a brake drum connected through a gear train 
to the individual blades of the propeller. It is apparent that 
if the drum is allowed to revolve at crankshaft speed, all the 
gears will be stationary relative to the propeller and that the 
pitch angle will remain constant. If, on the contrary, the 
brake drum is held stationary the gear train will be set into 
action and the pitch angle of the blades will undergo a con- 
tinuous change until the brake drum is released. 

In order to change the blade angle in the inverse direction 
a second brake drum may be used, connecting to the worm 
shaft through an idler which serves to reverse the direction 
of rotation of the worm shaft. It should be noted that dur- 
ing normal flying none of these gears are operative and that 
the blades are locked in position by the non-reversible features 
of the worm and the friction of the connected parts. 

The actual construction of the pitch changing mechanism 
used by Mr. Heath is shown in Fig. 3. It will be seen that the 
mechanism has been somewhat complicated by the necessity 
of obtaining a large speed reduction ratio between the brake 
drums and the propeller blades. The brakes are applied through 
leather faced aluminum shoes operated from the pilot’s seat 
by a light push and pull knob attaching to a brake lever 
mounted on the drum housing. A small hand crank is provided 
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by which the pitch can be changed while the engine is not 
running. 
, Blade Position Indicator 
The angular setting of the propeller blades at any instant 
is a function of the relative motion which has taken place 
between the two brake drums. ‘The indicating mechanism is 
therefore operated by gearing from the two brake drums which 
conveys differential motion to the indicating pointer and the 
throttling and pitch limiting cams. As long as the two brake 
drums revolve both at crankshaft speed the indicating hand 
remains stationary while if either of them is retarded an 
angular motion is shown on the indicator equal to that ex- 
perience by the blades themselves. 
Automatic Throttle Control 


The mechanical throttle is provided with springs in both 
directions so that the pilot can at any time by applying a force 
on the throttle greater than the initial tension in the springs 
substitute manual for automatic control. 

Pitch Limiting Mechanism 

In the pitch limiting mechanism the control knob normally 
‘connects to the brake levers direct, a push increasing and a 
pull decreasing the pitch. If the control button is held in 
either operating position until the limiting position of the 


propeller blade is reached the cam trips a latch plate and 


plane aside from commercial transportation. 


{ 


renders the control inoperative in that direction while leaving 
it ready for use in reversing the direction of propeller blade 


motion. 
Demonstration Under Power 


To show the action under power the propeller and related 
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mechanism were installed on a 150 HP Hispano-Suiza engine 
mounted with gasoline tank, observers’ seats, etc., on a lumber 
trailer weighing about two tons which was free to roll on the 
ground between two chocks a few feet apart. The engine and 
propeller were operated both by Mr. Heath and the writer 
and put through their entire range of performance, which in- 
cluded disconnecting the pitch limiting mechanism so that the 
blade angles were controlled throughout a complete revolution 
of 360 degrees, both forward and reverse. 

With the engine turning at about 1,000 r.p.m., the angular 
change from full speed ahead to full speed astern was accom- 
plished in about five seconds, 

Conclusions 


The present mechanism, although but a crude embodiment 
of the inventor’s principle, fulfills his claims at listed at the 
beginning of this report, and might easily be redesigned into a 
practical flying accessory. 

It is obvious that some of its advantages are gained at the 
expense of additional complication and the question immedi- 
ately arises whether they are worth it. In the opinion of the 
writer the novel features of this propeller are of sufficient 
value to warrant its redesign in a compact and lighter unit 
for prolonged service tests on either aeroplanes or airships. 
Any pitch changing mechanism for use on a helicopter must 
necessarily be designed as an integral part of the structure, 
and it remains to be seen whether designers will care to use 
Mr. Heath’s patented ideas or will prefer to undertake the 
additional and by no means simple task of inventing and per- 
fecting some mechanism of their own. 


PUBLICITY BY AEROPLANE 


By ANDRE CARLIER* 


of the Compagnie Aérienne Francaise 


No one can now foresee the new applications which circum- 
stances may any day bring forth for the utilization of the aero- 
We must try to 
discover them, as the only means of assisting aviation to live. 
‘One of the most important branches of aerial activity is 
publicity by aeroplane. It may assume various forms and has 
already been employed with marked success. 

In the first place, aerial photography will henceforth con- 
stitute one of the resources of every publicity agent for any 
large company. Why? Because the most natural desire of a 
chief of industry or a wise manager is to show the world that 
his factories exist, that they are in perfect order and that 
they cover a respectable area. Twenty years ago there were 
‘artists who specialized in this kind of illustration, with the 
aid of photography. With great difficulty, by climbing to the 
top of a chimney, they obtained a more or less successful bird’s 
eye view. Everybody has seen on catalogs these pretty pictures 
with diminutive people on the ground and delivery wagons 
larger than the buildings themselves. Though some were 
well done, most of these pictures were infantile. 

We know a celebrated: factory on the Marne, the manager 


_ of which did not hesitate, at, the time of the Chicago exposition, 


to build a wooden tower, 60 meters (nearly 200 feet) high, 
in order to obtain a single panoramic photograph. At that 
time there were no aeroplanes. 

Now all the large manufacturing plants have in their files 

superb aerial photographs taken at an altitude of 500 to 800 
meters and showing their establishments from all sides. 
_ These views serve alike for illustrations in catalogs and 
for letter heads. They can be reduced for making post cards 
or enlarged for placing in waiting rooms or offices, or for 
decorating the stands at the next fair or exposition, 

These panoramic photographs show in a striking manner 
the designs of our castles and parks, and will constitute the 
best advertisements for our architects. : 

Aerial photographs will serve to advertise estates and build- 
ing lots and each one can select his lot without visiting it, 


because the real estate company will have in its office the field 


itself, with its trees, its meadows, its brooks and rivers and 


all shown in relation to one another much better than on the 


estate itself. : ; 
They will be of service to engineers in planning factory 
extensions. 


This will be the best way to exhibit in other countries the 


beauty spots of our own country, either by the use of lantern 
slides or by a collection of handsome enlargements. 

Publicity by aerial photography will not stop here. Maga- 
zines and newspapers will resort to it more and more. After 
the catastrophe at the Baden Aniline Works, “L’Illustration” 


immediately requested the “Compagnie Aérienne Francaise” to 


send one of its operators by aeroplane to take aerial photo- 


* From “Premier Congrés International de la Navigation Aérienne,” 
Paris, November, 1921, Vol. II, pp. 147-149. 


graphs of the ruins. In 48 hours the aeroplane departed, the 
photographs were taken and the negatives delivered to the 
journal which published, the following Saturday, a large 
double-page picture of the catastrophe. 

Aeroplanes are coming daily into more extensive use, not 
only for taking aerial photographs but also for the rapid 
transportation of pictures taken by ground photographers. The 
“Daily Mail” employs no other means for transporting its 
photograms and kinetograms. 

Another method of advertising by aeroplane is to drop circu- 
lars, either directly or with the aid of parachutes. Experience 
has demonstrated that all papers falling from the sky are im- 
mediately picked up and religiously carried away by the person 
who is able to get possession of them. In order to add interest 
to this method of advertising, it is evidently necessary to drop 
a large number of circulars, for a few thousand do not make 
much show. On the contrary, when a million or two circulars 
of all colors are dropped on a city or any large gathering, 
inside of half an hour, the effect produced is enormous. If, 
in order to increase this effect, a thousand parachutes, weighted 
with any kind of advertisement, are dropped, the crowd simply 
goes wild to get hold of them. 

This method of advertising is of interest not only to manu- 
facturers of products of wide consumption, like food and 
pharmaceutic preparations, etc., but also to large banks for 
arousing interest in popular loans. The Crédit Lyonnais re- 
sorted to this method at the time of the last government loan. 
Our aeroplanes, in fact, can come into direct contact with the 
thrifty man in his provincial city, in his village, and even, if 
necessary, in the fields and at his plough. 

All these methods of publicity can be made still more 
effective by aSsembling, in advance, several thousand people 
at the same place, which is the object of the “Reunion 
Aérienne.” These “aerial gatherings” may last one day or 
several, or even a week, like the one recently held at Dinard 
by the D. R. P. (League for the defense and rehabilitation of 
the country,) which was a great success. 

An excellent advertisement for an exposition or a fair is the 
organization of an aerial taxi service between the city and the 
grounds. The Germans showed a perfect understanding of 
this fact, when they organized during the last Leipzig fair, an 
aerial service between that city, Berlin and the other large 
cities of Germany. 

The promoters of the Lyons fair are considering a similar 
plan for next year. 

From what we have seen, we may conclude that the em- 
ployment of the aeroplane for advertising purposes is still 
in its infancy and that, by constant collaboration with other 
means of publicity, such as the daily papers, bill-boards, etc., 
results may be obtained, the importance of which it is still 
difficult to estimate. 


(Translated by the National Advisory Committee for 
Aeronautics.) 
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HYDROSTATIC TEST OF AN AIRSHIP MODEL 


was filled with water and suspended from a beam and the 
deformations of the envelope studied under the following 
conditions : 
(a) Both ballonets empty ; 
(b) Forward ballonet filled with air; 
(c) Rear ballonet filled with air ; 
(d) Both ballonets filled with air. 


Photographs were taken to record the deflections Sider each 
of these conditions, and a study was made to determine the 
minimum head of water necessary to maintain the longitudinal 
axis of the envelope under these conditions. Additional photo- 
graphs were taken of the model filled with air and after filling 
with water before any adjustment of the suspension was made. 
The form of the cross section when filled with water was ob- 
tained by bending a heavy piece of fuse wire to conform with 
the surface and then by. laying the wire on paper and tracing 
the shape. The effect of filling with water on the length of the 
model was also noted. 

Apparatus Used-—As may be seen, from the following photo- 
graphs, the model was suspended from a framework in front 
of a vertical screen of cross section paper having lines one inch 
apart. The tension in the cords was adjusted by screwing up 
the nuts on the %-inch brass rods which ran through the beam, 
as shown in the photographs. The lower ends of these rods 
were bent to form hooks into which the cords were tied. 


Conditions of Test—Six cords on the end, both forward 
and rear were run to a single ring and fastened. In this test 
they were run through the ring in order to provide for ad- 
justment of each cord. The rings were held in place by a 
wire, which may be seen in the photograph, and which was 
fastened to the Vee, at the end of the third cord from the end 
on each side. When filled with water an upward force was 
exerted near the stern at the position occupied by the rudders 
and fins on the airship. The weight of the fins and rudders on 
the full-size airship is 480 pounds. The forces acting on the 


A N airship model made by the Goodyear Rubber Company, 


model are ——— times those on the full-size airship; hence this 


480 


upward force was made ——, or 15.9 pounds. This force was 
18 


measurcd by supporting a stick at its middle on a knife edge 
and hanging a weight of 15.9 pounds on one end; while from 
the other end. as is shown in the photographs, the stern of the 
model was suspended. It will be noted that the moment 
1 

exerted by this force, tending to tip the stern up, is ——— 

30.18” 
times the moment of the rudders and fins on the full-size air- 
ship, and as the cords were adjusted to a length equal to ap- 

1 


proximately 


times that of the full-size airship, the moment 


of the weight of the model about the ends of the cords near the 


1 
beam is 


— times the moment in the full-size airship ; hence 


the moment exerted by 15.9 pounds is correct in this report. 
It may also be shown that the stress in the fabric caused by 


* This report is a slightly revised form of the umpublisher Report 
No, 22, Construction Department, Navy Yard, Washington, D. C. 


this moment is the same as in the full-size airship. The fl 
sticks under the band were simply to distribute the force of — 
the band in a way similar to that in which the force of the 
fins and rudders is distributed in the full-size airship, and to 
prevent the band making a deep indentation in the model. ; 

The entire apparatus was mounted on platform scales in 
order to determine the change in weight under the various ; 
conditions. 


The pressures used were measured by manometer tubes as 
shown in the photographs, and were as follows: eM 


Pressure oftair (air filled). Ge3. <.). sen 1934 in. water | 
ry ” water (water filled)....... wy” ” |. (oppress 
# ” air in forward ballonet......20) 7 uhhh tae 
2 air in rear, ballonet. fester... 20 ig ae | 
‘3 ” air in both ballonets 
(used together)........... 15 ee 


The pressure of the air when air-filled was made 19% inches | 
because about this pressure was necessary to straighten out the — 
wrinkies and give the model a fairly smooth appearance. It 
was assumed that the same pressure would hold the ballonets — 
in shape, and hence it was used. Due to a leak in the connec- 
tions when both ballonets were filled the pressure had dropped — 
to 15 inches when the picture was taken. This was consider- 
ably in excess of the water pressure on the outside of the © 
ballonets, hence they must have been completely filled in all — 
cases. QOne-quarter of an inch of water was used as this was 
the smallest amount that would indicate with certainty that the 
model was filled. A slight change in the air pressure occured 
constantly, due to the cooling of the air after compression and 
also as a result of leaks, caused the water level to change © 
slightly, requiring that a slight head be used to make sure that — 
the head did not become less than zero. Considering that the 
fabric in the model might take the form of that in ‘the full-size — 
airship, a quarter-inch head, equal to a probable increase of — 
14” in the vertical distance from top to bottom of the envelope, — 
was taken as zero head. 


Correction for Readings on Cross-Section Paper—The lens 
of the camera was kept at a constant distance of 200 inches — 
from the screen, measured in the path of the light. As the © 
distance from the axis of the model to either screen was 9 
inches, the actual dimensions of the model may be determined © } 


BS 
yi 
& 


Fabric 


S cemented § 
oa to iron / : & 
pipe“ | i 

Layer of fabrio with mib- . } 
ber on both sides.. The + 
rope fibers were between a 


this and the wider piece 5 
SX. on top. * 
Tope te 


Fabric spliced along || 1/4" dia. ~Rope fibers 
this line, Ae: an Fastened to ‘Point .of failure 
other side at 45 floor — 


this. Scale approx. 3/4" = 1' 


ane 
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Fig. 3. Filled with air. 


Fig. 5. 


Filied, with water (adjusted). 


fer any point on it by reading the dimension on the cross-sec- 
ae ; 200-9 
tion paper and reducing it by the ratio —— = .955. If a 
| 200 


greater accuracy is desired, a correction for the inaccuracy of 

the paper should be made; the actual width being 191% inches 

instead of 20 inches. The correction lengthwise will be by the 
same ratic, of course. 


Discussion of Photographs 

Filled \Vith Air—Fig. 3 shows the model filled with air and 
was the first one taken. The model had stood for several days 
filled with water, and it presents a much smoother appearance 
than when first filled with air before standing filled with water. 
It was found necessary in order to bring the model to a hori- 
zontal position to support nearly the entire weight by the cords 
furthest to the right to those which appear vertical in the side 
view. The other cords were drawn up as far as possible with- 
out causing any appreciable tension. 


Filled With Water (not adjusted) —Fig. 4 shows the model 
filled with water, no adjustment of the cords having been made 
after taking the photograph, Fig. 3. It will be noted that the 
stern had sagged more than the prow and there was an off-set 
in the axis under the rear end of the belly band. The vertical 
cords toward the rear were too tight, causing a narrow section 
to show from a top view. It is not only the cords which took 
the weight when air-filled, however, that were too tight, as 
those just ahead of them appear equally stressed. The fore- 
most of the cords passing through the rear ring caused an in- 
dentation and for this reason they were removed from the ring 
before the next picture was taken. The indentations around 
the ballonet valves were due to the fact that the cords attaching 
the ballonets to the envelope were too short. The wavy ap- 
pearance of the sides was due to the seam and most of these 
waves did not extend much beyond the seam. The waves in 
the belly band took the form shown accidently, and did not in- 
dicate that the cords would.cause a similar form on the full- 
size airship. 

Filled With.Water (adjusted).—The following adjustments 
Were made before taking photograph, Fig. 5. Numbering from 
the stern No. 3 cords were taken out of ring and adjusted, 
which caused the position of the ring to change. Nos 1 and 2 
were taken up about 1 inch; No. 5 was let out about % inch. 
The rear cords were not tightened more because of the wrinkle 


which began to appear just under their upper ends and because 
tightening them threw the cords, which appeared in a vertical 
plane in the plan, more and more out of the vertical. The axis 
of the model was, however, straightened considerably in this 
way, as may be noted. 

Forward Ballonet Filled With Air—The principal effect of 
filling the forward ballonet with air, as shown in photograph, 
Fig. 6, was to tip the forward end up and to broaden it, the 
broadening being chiefly due to the increased tension in the 
cords holding the ballonet. The model at the same time moved 
forward as is shown by the increased inclination of the cords. 
Due to some peculiarity in the lighting, the liquid in the tube 
did not register clearly, but the pressure was about 20 inches 
of water. The tension in the rear vertical cords was increased, 
as is shown by the tendency to wrinkle on the sides under them. 

Rear Ballonet Filled With Aiy—Filling the rear ballonet 
with air, as shown in photograph, Fig. 7, had the same effect as 
that in photograph, Fig. 6, except that it was at the other end 
while the dent under the beam toward the rear end which dis- 
appeared in photograph, Fig. 6, reappeared here. The cords in 
the middle section swung to a vertical plane, those farthest 
forward taking the greater tension. 

Both Ballonets Filled With Air—In this condition, shown in 
photograph, Fig. 8, the axis was in nearly the same position as 
with both ballonets empty, except that the stern was higher by 
about 1% inches. The cross-section at each end when the 
ballonet at that end was filled was of this form. 

It was noted from a plan view that the filling of either of 
the ballonets with air distorted the stream line form consider- 
ably. 

Force Exerted by Ballonets is of Proper Magnitude.—That 
the buoyancy of the air in the ballonets is of the proper magni- 

1 
tude, i. e., times the negatve buoyancy of the ballonets 
full-size airship, is evident from the following reasoning. A 
ballonet from the full-size airship immersed in water would 
have 909 times the buoyancy in Ae opposite direction, but the 
ballonet in the model has —-—————— times the volume of the 
909 < 30.18 
(Continued on page 158) 


a So Gh SRR it ee ts 
Fig. ”, Aft ballonet filled with air. 
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(Continued from page 158) 
times the volume of the full-size airship ballonet; hence the 
1 
—________ == —— times ithe 
909 x 30.18 30.18 
force exerted by the full-size airship ballonet; hence the ratio 
is the same as for the other forces. : < ae 
Relation of Stresses in Model to Those in Full-Size Airship. 


force which it exerts is 909 


—The reason for making the model —— scale was that under 


this condition the stress in the fabric when filled with water 
is equal to that in the full-size airship when filled with hydro- 
gen. A proof of this is given in the note following the data. 
The weights of the hulls, however, act in opposite directions in 
the two cases. In the full-size airship it causes no tension on 
the cords and increases the tension in the fabric on the top. 
In the model the weight is taken by cords and the stress in the 
fabric just outside of the belly band is increased. This dif- 
ference may be eliminated by placing a rubber tube filled with 
air inside the model. It was impossible to place this tube in- 
side this model, however, without making an aperture in the 
envelope, which was not thought desirable nor necessary as 
the weight of the hull was very small compared with the weight 
of the water, whereas in the full-size airship it is much greater 
compared with the buoyancy. : 


Action When Partly Filled—In order to obtain additional 
data to aid in deciding as to the pressure to be recommended, 
additional tests were made as follows: Water was drawn from 
the water-filled model with ballonets empty until the tail col- 
lapsed, due to the rudder and fin weight. This occured when 
the level of water was about two inches below the inside edge 
of the belly band. To bring it to this level about 1/3 of the 
total weight of the water was drawn off. On the following 
day this part of the experiment was repeated at which time the 
level was brought 3% inches below the inside edge of the belly 
band before a collapse occured. This difference in results is 
explained by the fact that when the model is only partly filled 
it is in an unstable condition. If for any reason the water 
starts to run toward one end, that end becoming heavy sinks 
while the other rises, and the water rushes to the lower end. 
The first day that this part of the experiment was made, when 
a level of two inches below the-inner edge of the belly band 
was reached, the water began to run forward and a collapse 
occured. The second day it started to run in the opposite 
direction, a crease developing under the rear filling valve which 
became 1% inches deep before the water began to run the other 
way and a collapse occured. 

Action of Rudder and Elevator Forces.—It was calculated that 
at 45 miles per hour and with the rudder at 30°, the force on 
the rudders for a model of this size would be about 34 of a 
pound, and the force on the elevators would be approximately 
the same for this condition. However, as the other forces are 
30.18 times those, correct to scale, for a model of this size, the 
rudder and elevator forces must be increased in the same 
ratio; hence a weight of 2214 pounds was used to represent 
the total pressure on the rudders, and the same weight was 
used to represent the total pressure on the elevators. The effect 
of hanging this weight on when with a head of %4-inch (ballon- 
ets empty) was to deflect the stern about 8% inches. When 
exerted sidewise the deflection was about one foot. Under 
a head of 10 inches the deflection was about 3% inches down 
and five inches sidewise. 

Action With Rudder and Fin Weights Removed—A head of 
10 inches was then put on the model, and the rudder and fin 
weights removed. The axis was not bent noticeably due to 
this removal, although the inclination was of course changed. 
The head was then decreased and the axis gradually bent until 
at one-inch head it had bent so that the stern was about five 
inches lower than with the 10-inch head, and it was also bent to 
the left about six inches and there was a fold in the fabric 
on the left side and bottom about 144 inches deep under the rear 
filling valve. 

Change in Volume With Pressure-—Under the 10-inch head 
the weight was 483 pounds, an increase of about “4 per cent in 
net weight over that for 14-inch head. However, there would 
be a much greater percentage increase in buoyancy in the full- 
size airship due to this increase in head. 

Cross sections of the water-filled model with 14-inch head 
are shown on Fig. 1. As previously stated these were obtained 
by bending a heavy fuse wire around the model. The tracing 
thus obtained was then reduced by the pantograph to the size 
shown in the figure. As noted above, the form when the 
ballonets were filled was with a valley on the under side. As 
this was due chiefly to the ballonet cords being short and would 
not occur to the same degree in the full-size airship, no repro- 
duction of the cross section, when the ballonets were filled, 
was made. 


Conclusion—From the above it appears that any pressure 
sufficient to keep the airship full may be used. No data was 
obtained which could be used to determine to what extent the 
wind would affect the deformation. But it appears that a 
pressure of one inch of water would provide a suitable factor 
of safety, and therefore this is the pressure recommended. 
Due to the negative buoyancy of the ballonets, a pressure of 
about 0.4 of an inch cf water in excess of the pressure used on 
the hydrogen is necessary to equalize the pressure inside and 
out at the top of the ballonet. This difference between air 
and hydrogen pressures should be increased to probably at least 
34 of an inch to compensate for the weight of the ballonet and 
for the tension on the cords. } 


DIMENSIONS OF MODEL | 


Condition Dimensions in Inches. 
plliAg Billed... 4.6 ee 61.4 
Water filled, not adjusted................. 61.1 
Length Water filled’ adjustedam. -e nts ae te nena 61.0 \ 
From specifications: 
x 160 x 12 63.6 
30.18 
Aic ‘filled, ‘actual 5. :apetsiess 2s <eutens seneredane 13.4 ; 
Maximum From specifications: 
diameter 
x Sdeosx~ 12 12.5 
30.18 
WEIGHTS OF MODEL 
(Including Apparatus) 
How Pressure Pressure _ Weight 
Filled in Model in Ballonets in Pounds 
Air 1914” None 311 
Water yr s 476 
* 4’ Forward, 20” 461 
of 44” Rear, 20” 455 
a 40 Both 1st 439 
“s 10’ head None 483 
“e - ” 422 * 
“ee a “e 403 ** 


Short Proof That Stress in Fabric in Model Equals That in 
Full-Size Airship—This proof is based on the fact that in a 
model made exactly to scale throughout, the stress per unit 
area, in any number, is the same as in a full-sized airship, if 
the pressure per unit area of the liquid remains unchanged at 
all points. This is the case, however, that the head of the 
water is rightly chosen, both pressures are the same function 
of the height. This necessitates in addition that the liquid used 
in the model have a greater buoyancy (positive or negative) 


than that used in the full-size airship, and if the thickness of 


¥ 
the fabric in the model be reduced by the ratio —, which is 
n J 
the scale of the model, the buoyancy of the liquid used must 
be n times that of the hydrogen, but if it be not reduced, the 


cross sectional area of the fabric in any plane is n times as 


great as it should be to cause the desired stress with a fluid 
having a buoyancy n times that of hydrogen. Hence, in order 
to cause the stress in the fabric of the model to equal that in’ | 
the full-size airship, it is necessary to make the buoyancy of 
the liquid n times as great as it would be if the thickness of 
the fabric were to scale. The ratio of the buoyancy of the 
liquid to be used, to the buoyancy of hydrogen, is there- 
fore n*.. The ratio of the buoyancies of water and hydrogen is 


is 1 1 
909 30.18 


sign is not introduced in connection with the buoyancy of water 


909. The scale to be used is then 


The negative 


* At point of collapse, first trial; level of water 2 inches below inside 
edge of belly band. , 
** At point of collapse, second trial; level of water 31%4 inches below — 
inside edge of belly band. . 
Weight of water which model should hold, calculated from displacement 
77,000 X 62.4 


30.183 
Weight of water actually held by model at 10-inch head = 483 Ibs. — 
311 Ibs. = 172 Ibs. ' 


, (Continued on page 166) 


given in specifications (77,000 cu. ft.) = = 175 pounds. 
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The Beautiful Sky Below 


The call of cloud-blown space may claim you, 
Where sifting sunbeams set the world aglow. 
The pall of the lonely void may awe you, 
As drifting shadows cross the earth below. 


The thrill of it all may wing you beyond 
Where ages have bade man call a halt. 
Its beauties may enhance your gift of gab, 
Where lobbies hear you fly it to a fault. 


But ; 

You and J, and the rest of the guild, 
When the crate falls into a spin, 

Think less of the beautiful sky aboye 
Than what’s left of the sky we’re spinning in. 


So, the azure dome and its infinite span 

Are yours (things O. K.) for mind’s romance. 
Yet, you'll glory more in the last few feet, 

When you’ve just won out on a long shot chance. 


bales. 4 Os 


Why Pick on Aeroplanes? 


Every month there are thousands killed, by automobiles, 

These days it happens so often, that we take it like our meals. 
- Railroads mangle & kill, their victims by the score, 

‘Tis such a common occurrence. we don’t mind it anymore. 

Constantly by the street cars, there are scores killed, 

eA jump the track & smack one black, keeping hospitals 


led. 
The news “paupers” bought & supported, by these two indus- 
tries, 
Say scarce a word of all these things, for fear of getting a 
freeze. 


A short time ago a foreign balloon, not an AEROPLANE, 
Blew up & the papers of the world, chucked it in every brain. 
On a basis of passengers carried, & actual miles flown, 
*Tween autos & planes for safety, the Planes take the bone. 
Statistics have been handed, to the shyster newspapers, 
And they refused to publish them, specialy the auto’s capers. 
But let an accident happen, to an Aeroplane, 
The newspapers of the world, shout it in loud refrain. 
Because ’tis such a scarce thing, & also such good news, 
_ To bring to them from the public, all their coppers loose. 
From railroads & auto manufacturers, it also brings fat dues, 
Just like the old proverbial, the golden egg’ed goose. 


Hes SELALLER. 


Clouds 
By Contact 


As I go thru the sapphire ways of the air 
And over the mosaic maps below, 

. My thoughts often turn to the clouds floating by 
And I wonder at them as they come and go. 


Their fleecy shapes of silver white 
I see on days so fair. 

These faithful wanderers of the sky 
Are my companions of the air. 


And along thru the endless trails of space, 
| The snowy shapes go floating by 

Slowly, peacefully, undisturbed 

Save for my plane that roars on high. 


Then, oft I have seen them as peaceful sheep 

In the pathless meadows of the sky, 

And have lightly touched their curving shapes, 

In the course of my flights which have carried me high. 


And before me I’ve seen them in one sullen mass 
As if to bar me and my powerful flight! 

Then I immerse my ship in their misty shapes 
“And find myself lost in a sea of white. 


ONL 


Between, above and below the wings 
Come ghostly opals in lazy flight 

Blown by the four winds of the sky 
On thru the day and on thru the night. 


Will You Remember? 
1 


Heart of gold, before the sun is high 

And a plane travels through the golden sky 
While the sun from east, with golden gleam 

Goldens your house, mountain and stream. 
From up high small appear human dens, 

And morning peace thralls the souls of men— 
Heart of gold! do you remember then?” 


2 


And when you see a plane high in eastward flight, 
And thunderstorms darken day into night, 
When lightning forces its way to ground 
And everything toward shelter is bound, 
When a bolt will light up cattle and pen 
And ghostly fears will shroud the souls of men— 
Heart of gold! will you remember then? 


6) 


When sometimes you'll see a drowsy sky 
Remember the flight we had, you and I? 
We were flying over those mountains and trees 
It must still live in your memories— 
The cattle were grazing behind the pen 

And peace went into the souls of men— 
Heart of gold! will you remember then? 


The Call 


Do you ever have a longing to get in the air again 
And to face the same old dangers like a reg’lar flying man? 
Do you ever have a yearning just to try your luck once more 
Rather facing thunder and lightning than to be inside that 
door? 
Do you ever sort of hanker for a rough and ready trip, 
Just to prove you're still a living and you haven't lost your 
grip? 
Do you ever get a feeling being cramped and useless here, 
Making figgers while you shine your pants upon an office 
chair? 
Do you ever pass a paintshop,,and so get the smell of dope? 
Know the time that you were trying getting it off your hands 
with soap? 
Do you ever pass a field; getting the castor oil odor, 
Don’t you wish to have the stick in hand and a roaring motor? 
Don’t you ever wish to be back just for one*more flight, 
Just once more in the game again and a real aerial sight, 
If not for any particular reasons, give your friends the laugh 
And so show the roaring element that you still can stand 
the gaff. 
If you don’t, then heaven help you and you sure are dying then, 
You might once have been a pilot but never a flying inane 


Johnny: “The camel can go eight days without water.” 
Freddy: “So could I if ma would let me.” 


Winner at a Glance 


Algy: That vulgah puhson mistook me for a racing man. 
Sally: How was that? 
Algy: He said I won the Brown Derby.—Stanford Chap- 


arral, 


“Cheese, sir?” inquired the waiter. 

“Certainly,” replied Besse. “Catch me a Limberger!” 

The waiter made a grab at the sideboard and seized one 
in the nick of time. 

“Now catch me a Gorgonzola!” said Besse. 

Grappling with it violently, the waiter brought it over. 

“Now,” said Besse. “let ’em race across the table to me and 
I’ll take the winner.” 
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FOREIGN NEWS 


Laws and Regulations Governing Aerial Navigation in Italy 


The Division of Civil-Activities of the Office of the Chief of Air 
Service from time to time will publish bulletins on the laws, regulations 
and provisions governing aerial navigation in Italy. The object of this 
publication is to furnish to all persons and ‘companies interested in 
aerial navigation the laws and regulations governing this matter that 
are in force at the present time. 

The following is a translation of Circular 0005322, establishing the 
rules for the employment of the term “Air Route” for telegrams and 
phonograms: 

For the purpose of insuring continuous communication between air 
ports, in the transmission of news relating to the movements of air- 
craft, in compliance with the agreement made between the Ministry 
of War and the Ministry of Post and Telegraphs, the latter, on special 
behalf of air navigation, has allowed the form ‘‘Air Route”—already 
in use for telephone communications—to be extended also to State 
telegrams which, therefore, will enjoy the absolute precedence over all 
other telegraphic correspondenc. 

1. The term “Air Route” shall be used for communicating only the 
departure or arrival of air-craft, convey news to the interested Head- 
quarters concerning important incidents to air-craft during their journey 
(landing outside their stations), to communicate important meteorological 
information in connection with air navigation, calls for assistance, etc. 

2. All notices regarding the movements of air-craft in navigation 
shall be transmitted by telephone which shall be considered as the most 
preferred, quickest, and normal means of communication. Therefore, 
a telegram bearing the wording ‘‘Air Route” shall not be transmitted 
except when it has not been possible to convey the communication by 
telephone. 

3. The permission to use the form ‘‘Air Route” in telegraph and 
telephone communications is granted only to the regular commanders 
of air posts, fields, repair depots, naval air stations and, during their 
absence, only to those persons designated by them. 

4. The permission referred to in the above paragraph is extended 
to the Commanding Officers of the Royal Carabineers when they must 
convey information regarding the landing of air-cratt outside their 
field. In such cases the form “Air Route” shall be used only for the 
transmission of telegrams to the air port interested in the case, as the 
communications to other offices must be transmitted by the ordinary 
means. 

5. The same permission is granted to corporations or private parties 
engaged in aerial navigation. Such concession is, however, subject to 
the following conditions: : 

a. To possess the Ministerial Decree conferring the right to carry 
on aerial navigation services; 

b. To carry out such right on private fields, their own property, and 
when duly authorized, and when there is no governmental representative, 
for in this case the permission is granted only to the latter; 

c. To have requested (on stamped paper of Lire 2) and obtained a 
written authorization from the Ministry of War (Comando Superiore di 
Aeronautica—Division of Civil Activities) which will, if necessary, 
notify the Ministry of Posts and Telegraphs and the Telegraph and 
Telephone Office having jurisdiction over the territory wherein the 
field is located; 

d. To pay from time to time the relative fee for urgent telegrams 
and phonograms; 

e. That in their application they will make a declaration of their 
readiness to pay the fines mentioned in the Concession for using air- 
craft, also for every non-compliance with the rules of this circular. 

6. The rare and rational use of the form “Air Route” shall be 
exercised with the utmost scruple, so that the permission granted may 
not generate into an abuse but remain in the very strict limits allowed. 

7. In every air port, field, depot, naval air station, there shall be 
kept a special register for telephone corresopndence or telegraph com- 
munications transmitted with the wording “Air Route.’ Such record 
book shall contain the progressive number, date, hour of the communica- 
tion requested, the hour in which the communication has been granted, 
the address and the text of the telegram or phonogram, references, 
name of the employees who transmit or receive the communication. 

On such record book the text of the telegram or phonogram shall be 
ahah fe! and signed by the same parties to whom the concession has been 
granted. 

8. Any abuse whatever in the use of the form ‘‘Air Route” will be 
punished by disciplinary measures and the payment of the expense, if 
the abuse is committed by a Government Official; by a fine, as referred 
to in Art. 5, (6) and by the immediate revocation of the concession in 
case of private corporations. 


Italian Aeronautics 


In order to establish more rapid communications between Italy and 

Tripolitania, the Secretary of the Colonies, Hon. Girardini, is endeavor- 
ing to organize an aerial mail service from Rome to Tripoli that may 
eventually be used_also for the transportation of passengers. Im this 
way the Superior Command of Aeronautics, which is occupied by every 
interest in the technical side of the problem. has granted the use of 
the magnificent dirigible “Esperia” to make its first flight, which will 
take place in the coming Spring. In the meantime, while they are 
completing certain works in order to prepare the aeroplane for her 
flight, her commandant, Maj. Velle, will go to Tripoli personally to 
make sure of a safe landing. 
. Meanwhile, the Assistant Secretary of the Colonies, Hon. Verino, has 
inspected the dirigible ‘‘Esperia” at the port of Ciampino. She was 
built especially for the civil service, and besides carrying a load of 
mail she may also carry twenty passengers, each with 55 lbs. of baggage, 
on a long trip, offering them the accommodations of a railway parlor 
car. 

Following the votes expressed by the Aero Club of Naples, through 
its General Secretary, Mr. Maisto, in the recent meeting of Directive 
Council of the National Aeronautical Federation in Rome, the Interna- 
tional Aeronautical Federation at its last meeting in Paris has decided 
that the International Race for the ‘‘Trophy of the Sea Aviation, 
Jacques Schneider,” will take place in Naples in the latter part of 
August. The great race will be part of an International Week of 
Hydro-Aviation, which will embrace also the contests for the ‘Great 
Trophy of the Tirrenean Sea” (created by the Superior Command of 
Aeronautics) over a circuit of 1,260 miles touching several podts of 
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Sicily. Prizes aggregating about 300,000 lire will be awarded to the 
winners of the various events. a 


Spanish Appropriations 

A Reuter dispatch from Madrid states that the Spanish Minister of 

War has submitted to the Cabinet a proposal providing for the ap- 

propriation of 175,000,000 pesetas for the creation of an aer force of 

10 squadrons, consisting each of 18 machines of average size and of 
six “giant” machines for bombing purposes. 


Night Flying Express { 
The first air express to be fully equipped for night flying left the — 
London Air Station for Paris recently. This machine, the Farman 
Goliath “‘Verdun”’, with accommodations for thirteen passengers, is used 
regularly now by the Grands Express Aeriens on their daily service 
between London and Paris. In addition to softly shaded lights in the © 
saloon, red and green electric navigation lights are fixed on the extreme 
tips of the wings, and a bright rear light is fitted to the tail. Two 
powerful electric searchlights are placed in the center of the machine 
below the passenger cabin, and light up the ground over which the 
aeroplane is flying. The electricity for all this lighting is supplied by © 
two dynamos, which are driven by tiny windmills rotating rapidly in — 
the wind produced by the aeroplane as it rushes through the air. Four ~ 
powerful magnesium flares are suspended in pairs below each lower 
wing tip, and the pilot lights these by electricity as he approaches the 
ground, thus making landing at night an easy operation, 


Production in Germany ‘ 
The work of disarming Germany in the air is ended, according to a ~ 
correspondent of the London Daily Mail. All but 20 of the British, ae 
French, Italian, Belgian, and Japanese officers, who have worked under 


General Masterman on the Inter-Allied Commission of Aeronautical 
Control, have left Germany. On May 5th the Commission will cease 
to exist. 


‘Since January, 1920, when General Masterman arrived in Germany, 
the Commission has destroyed 14,800 airplanes. Of 29,500 motors dealt 
with, some have been handed over to the Allies, but most of them have 
been destroyed. Six airships have been handed over to the Allies. — 

The work of the Commission has been done under great difficulties; 
never before had the work of disarming a nation been undertaken. 
When General Masterman demanded a list of places where sheds, works, 
and airplanes were to be found, the authorities declared that the papers © 
had been lost during the revolution. Only little by little was the neces- 
sary information collected. et es. 

General Masterman’s work is ended, but the control of civil aviation — 
in Germany is to continue. The Council of Ambassadors has not yet 
published the regulations to be imposed. It is certain that there will be — 
a small permanent Commission with the right of inspection to see that 
manufacture is carried out within the lines to be prescribed for future 
German aircraft. 


Aerial Touring in North Africa 


The first pleasure tour by air across French North Africa, according — 
to Mr. Edward A. Dow, American Consul at Algiers, Algeria, has been 
undetaken by Mr. Lucien Sharp, of Providence, R. I., an American 
citizen, now residing temporarily in Paris. Mr. Sharp came by air from 
Europe to Casablanca, making the journey from that point to Marrakech, 
Morocco, thence to Oudja. From the latter point he came directly to 
Algiers, arriving there January 28th. On January 30th he proceeded to 
the border of the Sahara Desert at Biskra and Touggoart, and intends 
continuing his journey by air to Constantine, in Algeria, Tunis, thence 
to Sicily, Rome, Athens, Constantinople and Western Europe. 

The voyage was undertaken in a De Haviland (English) Biplane, and 
the pilot is an Englishman, Mr. Alan Cobham. There is said to be space 
for only three persons in all. ; 

Military aviation is being studied in French North Africa. New posts 
have been established in the interior of Algeria, at Hassi-ba-ba and 
Laghouat, each about 165 miles from Algiers. r ; “ 

t is proposed in France to endeavor soon to establish aerial tours — ; 
from Algiers to the desert at Biskra and Touggart, and another cross- 
country line from Gabes and Tunis, in Tunisia, to Algiers; thence to 
Oran, Algeria, and Casablanca and Agadir, in Morocco. 

German dirigible ‘“‘Nordstern’? was recently turned over to the 
French Government, and after repairs have been made, and stations built, __ 
it may be placed in operation between Marseilles and Algiers. 


Policing Iraq by Aircraft 


Sir Percy Cox, High Commissioner of Iraq, made his first inspection q 
by air of part of the country lying along the Euphrates on March 21, 7 
when he visited Fahad Beg Ibn Hadhdhal, Sheikh of Amarat, at his 
headquarters, about 30 miles N.W. of Hit. a 
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He was accompanied by his a 

staff and a Royal Air Force guard of honor. i - 

The party, we learn officially, left Baghdad in three Vickers ‘Vernon” 
machines, one of which also carried stores for armored cars, with an — 
air escort of 12 machines. \ 

The Amarat, who are well armed and number 5,000 rifles, range the 
eastern half of the Hamad as far north as Dair az Zaur. The tribe is © 
regarded as friendly to the British. The effect of the visit and the 
demonstration of air power by the assembled aircraft, and of machine- 
gun fire by armored cars, which were also present, is reported to haye 
been very impressive. The flight, which covered about 300 miles out and — 
home, partly following the course of the Baghdad-Cairo air line, was 
accomplished successfully on the day of the inspection, by the 15 ma- 
chines engaged. f 

The Vickers ‘‘Vernon’’ machines which were used for conveying the offi- 
cial party are twin-engined troop-carrying aeroplanes that have been sent 
recently to Iraq to augment the air units stationed there, and are 
destined to take an important part in the garrisoning of this vast terri- 
tory when it comes entirely under Royal Air Force control. 

The machine is capable of carrying a load of nearly two tons, and 
can accommodate 12 persons, with full military equipment, in addition 
to the pilots, water, and fcod supplies. 
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Kite Flying 


HE behavior of kites is certainly very puzzling to those 

who do not thoroughly understand the subject. A kite 

may be made with the greatest degree of perfection, and 
placed in the hands of one of considerable experience; never- 
theless, it may behave very badly, diving suddenly to the 
ground without any apparent reason. Then, again, this same 
kite will sometimes steadily mount in the air until it reaches a 
height difficult to account for. 

If the surface of the earth were perfectly smooth, and the 
wind should always blow in a horizontal direction, kites would 
not show these eccentric peculiarities, but as a matter of fact, 
the air seldom moves in a horizontal direction; it is always 
influenced by the heat of the surface of the earth. 

Heated air is continually ascending in some places only to 
be cooled and to descend in other places. If one is attempting 
to fly a kite where the air is moving downwards, he will find 
it an extremely difficult matter, whereas, if he is fortunate 
enough to strike a current of air which is rising, the kite will 
mount much higher in the air. 

Kites sometimes rise upwards and continue moving into the 
wind until they pass directly over the spot where they are at- 
tached to the earth. It is only on rare occasions, however, that 
a wind is found to be blowing at a sufficiently sharp upward 
trend to cause a kite to fly at such an angle. As the center of 
the upward current is constantly moving, it is certain that very 
soon it will move away from the point from which the kite is 
being flown. 

An example of the force of rising air currents is seen in the 
following observations made by a noted scientist during the 
burning of a large warehouse in New York many years ago. 
The wind was blowing a gale through all the streets leading in 
the direction of the fire, although it was quite calm every- 
where else. The flames mounted straight in the air to an 
enormous height, taking with them a large amount of burning 
wood. At a point fully 500 feet from the fire a piece of partly 
burned 1-inch board 8 inches wide and 4 feet long, fell through 
the air. This board had evidently been taken up to a great 
height by the tremendous uprush of air caused by the hot fire. 
It is very evident that a kite made of boiler iron could have 
been successfully flown under these conditions, providing that 
it could have been brought into the right position. 


Model Photographs Wanted 


AERIAL AGE wishes to obtain a photograph of the Orenco 
Fighter model, plans of which were published in the March 
14, 1921, issue. Anyone having built a model from these plans, 
who will send in a clear photograph of it that can be used for 
publication, will receive in return for it a large sized profes- 
sional. photograph of a well known man-carrying aeroplane. 

To the first one sending in a clear photograph of the Curtiss 
Navy Racer model, described recently, will be sent by return 
mail a large photograph of the real machine. 


A 15 H.P. motor- 
cycle engine drives 
the Andries Air Sled 


80 miles an hour 
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Fifteen H. P. Sled Travels 80 Miles an Hour 


The motor-propelled ice sled illustrated in the photographs 
below, is of the latest design by E. J. Andries, 283 East Grand 
Boulevard, Detroit, Mich. The Andries “Air Sled’ was 
operated for the first time last month on Lake St. Clair. The 
great interest in this sport is shown by the increasing number 
of air sleds which have made their appearance on the lake in 
the past two years. 

The body, patterned after the conventional aeroplane fuse- 
lage, is made entirely of wood, fibre and aluminum, screwed 
and bolted to five bulkheads. Steering is accomplished entirely 
by means of an air rudder, balanced above a short vertical 
fin and operated by a foot-bar. 

A tail skid is provided which comes into play only when ex- 
cessively rough spots are encountered. The body is fourteen 
feet in length and weighs 250 pounds. An instrument board 
carries all motor controls. 

Although it is powered only with a 12 to 15 horsepower 
motor, it is capable of a speed of eighty miles an hour. 


Racing Auto Makes High Speed 


As far as American aeroplane speed records go, automobiles 
have the lead on aeroplanes, in one-mile stretches at least. 
The world’s speed record for automobiles has been smashed by 
Sig Haugdahl, a Norwegian driver, early in April of this year. 
He negotiated a mile at Daytona Beach, Florida, in 19.97 
seconds, slipping 3.1 seconds from the previous record, held by 
Tommy Milton. Haugdahl’s performance gives him a rate of 
180.27 miles an hour, which is over 3 miles an hour faster than 
the Curtiss Navy Racer. It must be remembered, however, that 
the Navy Racer at times travelled at a much greater speed 
than this, and that the speed of 177 miles is the average for 
the entire circuit during the Pulitzer Trophy Race. 


Exhibition Model Built by Aerial Age Reader 


Several stores in Toledo have displayed the 30-inch exhibi- 
tion model designed and built by Wilbur J. McKenna, of 115 
E. Woodruff Avenue, Toledo, Ohio. Although it was his first 
attempt at anything of this kind, the model is a very neat 
piece of work, and attracts many people to view it in the store 
windows. 


The outline does not follow any particular design, but all 
the conventional parts are arranged as on the average aero- 
plane. It is equipped with a small 110-volt electric fan motor 
which drives a propellor 6 inches in diameter. The fuselage 
is covered with metal over an orange wood framework. Struts 
are made of copper tubing. Wings are solid wood. The land- 
ing gear is provided with rubber-tired disk wheels. 

A full set of controls is installed in the cockpit. There are 


also electric lights and two-speed control lever which regu- 
lates the speed of motor. 


Flying Parson’s Plane Broadcasts 
Concert 


A radio concert several thousand feet 
above the earth was broadcasted April 14 
as an aeroplane piloted by Lieut. B. W. 
Maynard, the “flying parson,” flew over 
New York City. The stunt was for the 
benefit of the fund for a veterans’ moun- 
tain camp in the Adirondacks, of which 
Lieut. Maynard is campaign director. 


The second flight of the plane was made 
at 3 o’clock on Sunday, April 16, when 
Lieut. Maynard preached a sermon from 
the clouds. 


Radio Expert Addresses Aeronautic 
Executives 


One of the largest groups of Aero- 
sixth 


nautic Executives attended their 
semi-monthly luncheon at the Café 
Boulevard, Friday, April 7th. 

The speaker, Mr. Jack Binns, Radio 


Editor of the New York Tribune and 
the Popular Science Monthly, was intro- 
duced to those present by Chairman R. R. 
Blythe, who in his introduction stated 
that Mr. Binns, besides being known all 
over the world as the hero of the sinking 
of the S. S. Republic, was perhaps one 
of the best informed men of the use of 
wireless and radio for aircraft. 

Mr. Binns is opening his address pointed 
out the necessity of equipping all passen- 
ger carrying aircraft, operating between 
two cities, with radio. 

“T was asked the other day,” he said, 
“Why it was that commercial aviation 
could not develop overnight, as had radio. 
My questioner evidently did not know that 
radio experiments and developments have 
been going on for the past twenty years 
and this so-called radio craze is nothing 
more or less than the result of these 
years of pioneering effort. Radio on air- 
craft can serve two purposes. First, it 
will allow pilots by means of directional 
instruments to keep on their course, and 
make a safe landing through fog and 
heavy weather. Secondly, it will permit 
communication from the land telephone, 
via radio, to passengers on aircraft in 
flight.” 

Mr. Binns referred to the loss of the 
independently owned flying boat “Miss 
Miami” with its toll of five deaths. It 
was his opinion that these lives could have 
been saved if a radio set had been on the 
ship. 

In closing, Mr. Binns urged that oper- 
ators of commercial aircraft particularly 
the larger companies, should without de- 
lay equip each of their planes with radio 
apparatus. Even if the initial cost was 
high, one accident would prove the wis- 
dom of such installation. 

At the close of the luncheon Mr. Blythe 
read the text of a resolution calling on 
the Contest Committee of the Aero Club 
of America to settle the controversy in 
regard to the award of the Larsen Trophy, 
which arose at the Omaha Air Meet last 
fall. This resolution was signed by all 
the Aeronautic Executives present, which 
completed a representation from every 
reputable aircraft company in the east. 


New Amplifier Gives Quality with 
Volume 


Amplification of voice waves, giving the 
original true quality, increased many 
thousandfold in volume without a corre- 
sponding increase in the distortion caused 
by reproductions, is the latest progressive 
step in the development of wireless 
telephony. 

This has just recently been accomplished 
by the use of the newly marketed two- 
stage amplifier and loud speaking receiver 
of the Western Electric Company. Lead- 
ing New York dealers in radio apparatus 
witnessed the first demonstration of the 
device recently. 

The machine proved its worth beyond 
the highest expectations of the engineers. 

Harry Goldman, of the Aldan Accessory 
Company, was among the first to appre- 
ciate the possibilities of the perfected de- 
vice, and immediately asked for the first 
supply to be given distributors. 

Expiaining the two-stage amplifer and 
loud speaker, the details of which he made 
public for the first time, Mr. Goldman 
said: 

“The new Western Electric two-stage 
amplifier is a masterpiece. It is a two- 
stage amplifier, three-tube, with two tubes 
used in the last stage, the last two tubes 
controlled by “push-pull” switch. The 
first bulb is also an amplifying tube. 

It succeeds where other amplifiers and 
loud speakers fail, in that it amplifies 
ordinary speech and voice currents, keep- 
ing their exact tone and quality even when 
increased 200,000 times, without the usual 
added distortion. 

“To explain it in lay language, if a solo 
by Galli-Curci is being transmitted, her 
voice, though increased in volume 
thousands of times, retains the distinctive 
characteristics of her particular voice. 
Whereas ordinarily it would come in as 
some high soprano, hardly distinguishable 
from that of any other concert star, the 
Western Electric amplifier and loud 
speaker receives it so that it is distinguish- 
ably Galli-Curci’s voice. 

“Here is another way of putting it. 
When a man: speaks in an ordinary con- 
versational tone, his voice is distinctive 
and natural, yet when he shouts it in- 
creases in volume but loses its quality, 
often cracks. 
stage amplifier, on the other hand, takes 
the ordinary voice, magnifies it, expands 
it to what would relatively be a gigantic 
shout, yet does not ‘flatten’ it or destroy 
its tone values. 

“Heretofore every effort to do this has 
resulted in increased distortion. 

“The instrument is the same which 
was used at Madison Square Garden -in 
receiving President Harding’s address, and 
two years ago, when the company’s 
engineers were experimenting with it, 
Cornell men, speaking into an ordinary 
telephone receiver, connected with the 
amplifier placed on the roof of the West 
street building, spoke to the Aquitania 
sailing down the bay with the Cornell 
cross-country team aboard. The Acqui- 
tania answered with radio. 

“T really believe that it is one of the 
greatest practical advancements which 
have been made in the science, as it has 
already proved its worth and adaptability 
to ordinary commercial usage.” 
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The Western Electric two- - 


Hear Broadcasts 


Easy for Novice to 


To the novice, trembling on the verge 
of entry into the radio world, the aerial 
is the most formidable of the obstacles 
to be surmounted before the sweet 
strains of W J Z enter his ears by way 
of his own set. 


The greatness of the difficulties which 
he must overcome depends upon many 
and varied things. If he is an apartment 
dweller, the temperament of his landlord, 
the shape and height of the roof, and the 
nearness of power lines or telephone wires 
all-enter into the matter. If he is a subur- 
banite, the length of his backyard, the 
nearness of big trees, and the need for a 
tower or some other support, preferably 
higher than the house end of his antenna, 
all enter into the matter. 


The radio amateur who desires only to 
listen to the broadcasts sent out by 
Newark, Pittsburgh, Springfield or Med- 
ford Hillside, need not lose too much sleep 
and hair over his problem, for all he needs 
is a single stand of wire, preferably be- 
tween 175 and 200 feet long, of copper, 
phosphor-bronze, or- aluminum, slung at 
from thirty to fiity feet above the earth. 


A somewhat more elaborate antenna is~ 


needed by the novice who hopes some 
time to go into the sending end of the 
game, but these are not so terrifically 
difficult as they may seem after listening 
to the chatter of expert amateurs. 


Three types of antenna, the inverted L, 
the T and the umbrella, which are suffi- 
ciently efficient for the work contemplated. 


The first of these, much used on ships, 
is called the inverted L, because the 
lead-in from the four strands composing 
it is from one end, giving the appearance 


S 


of an L with its toe pointing earthward. 


If you desire to receive one station par- 
ticularly well—Newark, for example— 
the aerial should point in that direction, 
with the lead-in to the apparatus indoors 
from the nearest end of the station. This 
type is particularly effective in receiving 
long wave stations. The length of the 
aerial should not exceed 100 feet, as in 
sending a longer aerial would give a nat- 
ural wave length above the 200 meters at 
present permitted to amateurs. 


The second type, the T, is much like 
the inverted L, for it consists of four 
wires suspended in the same plane. The 
lead-in to the set in the case of the T, 
however, is directly in the center of the 
span. The amateur must take care to get 
the precise center if he hopes to secure 
the maximum efficiency of his aerial. 


The T type should not be longer than 
135 feet, and neither of these aerials, if 
used for transmitting, should be higher 


than thirty-five feet. Otherwise the 
natural wave length will exceed the 
present 200 meters permitted. In the use 


of this aerial the amateur will discover 


that the waves come in strongest from — 


stations which are in line with the length 
of the antenna. 

The third type of aerial, the umbrella, 
is more or less of a makeshift, designed 
for use where the spanning space is not 
sufficient for either the imverted L or T 
aerial. This type receives or transmits 
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waves equally well in all directions, but 


is not a very good radiator in any direc- 
tion. It consists of a pole or mast, from 
which four wires stretch downward and 
outward. The lead in this case is from 


the upper end of these wires, which are, 


-~ 


of course, carefully insulated from both 
the pole and the stakes at the foot, hold- 
ing the antenna wires. 

There is nothing particularly mysterious 
about the aerial or its insulation. The ob- 
ject of the aerial is to intercept feeble 
radio waves. These waves induce in it a 
current of feeble voltage, but of high 
frequency oscillation. Naturally this wire 
should be a good conductor and should be 
insulated from its supports, so that the 
whole energy of the current may be led to 
the receiving apparatus which is _ to 
translate it into sound, slight or great, 
according to the apparatus. Greater care 
in insulation should be taken if the aerial 
is to be used for transmission. 

The insulators. may be purchased, if 
other amateurs have not already cleaned 
out the nearby stores, or ordinary elec- 
tric light wire porcelain cleats may be 
used. The lead-in must also be care- 
fully insulated and should be kept clear 
of all obstructions. 

The lead-in should be brought down 
to a knife blade switch which may direct 
the current either to the set or through 
an outdoor connection to the. ground. This 
switch should be thrown to send the cur- 
rent on the latter path when not in use 
or during thunderstorms. The radio in- 
struments inside the house should be con- 
nected permanently to a. ground, prefer- 
ably to a water pipe, by ground clamps. A 
radiator or a gas pipe may also be used 
as a ground. ==NeY* Herald. 


The Brooklyn Show 


Several interesting contests that will ap- 
peal strongly to amateur fans are being 
planned for the first annual radio and 
electrical exhibition of the Electrical Con- 
tractors Association of Brooklyn and 
Queens to be held in the Brooklyn Ice 
Palace, starting May 6 and lasting two 


weeks. 


One will be a contest for the Brooklyn 


Council of the Boy Scouts of America. 


The Boy Scouts are exceptionally en- 
thusiastic radio fans, so the contest is sure 
to create unusual interest. In all probabil- 
ity prizes will be offered for the best re- 
ceiving set constructed by a Boy Scout. 
Also another prize for the smallest set 
exhibited. 

The Crocker-Wheeler Co., of Ampere, 
N. J., has given the Brooklyn Contractors 
a motor generator for the operation and 
transmission. These are the motors used 
by the United States Government on its 
aircraft and ships. The motor will be 


. seen working at the show and at the end 


‘ 


of the exhibition, it will be awarded as a 
prize in another amateur competition. 

There is being built on the roof of the 
Ice Palace, located at the corner of Atlan- 
tic and Bedford Avenues, a 2,400 foot an- 
tenna. It will be the longest in the city. 
The antenna will be used for receiving and 
sending messages during the exhibition. 

It is planned to have Mayor Hylan open 
the show. He will do it by radio either 
sending his opening message from the ex- 
hibition or sending it from a broadcasting 
station so that it may be picked up and 
heard by all at the opening of the show. 


Uses for Radio Outside of Entertainment 
Are Cropping Up Steadily 


Aside from the entertainment features 
of radio, many new uses are being found 
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for this comparatively new development. 
Recently, persons on the streets of one of 
our large cities were astounded to see an 
automobile unoccupied, and apparently un- 
directed, proceeding under its own power 
through the traffic, uncannily stopping, 
starting, turning out, honking its horn, and 
acting precisely as if guided by an invisible 
driver. And so it was, the real driver 
being in another car some distance away 
and directing it by wireless. 


The same application can be made to 
boats and to airplanes, and progressive fire 
chiefs are experimenting to determine the 
possibilities of controlling fire-fighting ap- 
paratus by some similar method which will 
lessen the danger to firemen, and make it 
possible to place the fire apparatus closer 
to the vulnerable points in the conflagra- 
tion. 


Among those endeavoring to find wider 
uses for wireless are Assistant Fire Chief 
James E. Granger of Cleveland, Ohio; 
Chief Moran of the Hartford (Conn.) 
Fire Department, and Superintendent Gar- 
rett of the fire-alarm signal department of 
Dallas, Texas. 


Superintendent Garrett has a radio re- 
ceiving set installed in his automobile, and 
by this means is kept informed of every 
fire alarm, no matter where he may be 
at the time. 


During the recent primary election in 
Pittsburgh the principal candidates gave 
short addresses over the radiophone, this 
being the first instance of its use for such 
a purpose. 

When Gypsy Smith, the great evangelist, 
was holding a series of meetings in con- 
junction with the forty-eight Pittsburgh 
churches, these services were broadcasted 
over the radiophone by K. D. K. A. An 
enterprising publicity man installed a 
radiophone in the Gypsy’s apartments at 
the Schenley Hotel, and surprised him 
with the phonographic production of his 
own voice from the radio station, seven 
miles distant, and also the singing of his 
own choir of over a thousand voices from 
the Motor Square Garden, two miles away. 


Radio Corporation Offers Statement 
on Supply Situation 


The question of radio supplies agitates a 
great many people at present, since so 
many of the radio enthusiasts often find it 
impossible to satisfy their simplest needs. 
The cause is, of course, the totally unex- 
pected size of the demand for such equip- 
ment and the inadequate preparation for 
supplying it under which the manufacturers 
all labor. The following official statement 
by the Radio Corporation of America is of 
timely interest, implying as it does that that 
company and its associates are in the midst 
of a manufacturing programme which will 
not cease until the necessary apparatus 1s 
readily available. The statement is signed 
by E. E. Bucher, sales manager of the 
corporation : 

“The Radio Corporation of America is 
endeavoring in every way possible to meet 
the unprecedented demand for radio de- 
vices, including vacuum tubes, broadcasting 
receivers, and other equipment, which has 
recently met with much response, not only 
on the part of the amateur and experi- 
menter, but also on the part of a great many 
people who are interested to equip their 
homes with suitable radio telephone devices 
for receiving music, concerts, lectures, and 
other interesting features transmitted 
from radio telephone broadcasting stations. 


“The factories of the General Electric 
Company and of the Westinghouse Electric 
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and Manufacturing Company, which are 
manufacturing such devices for the Radio 
Corporation of America, are now operat- 
ing on a greatly expanded production pro- 
gramme, and it is expected that within the 
next few weeks considerable quantities of 
material will be shipped to us on orders 
already placed with the factories by the 
Radio Corporation. These will be de- 
livered to our customers as rapidly as re- 
ceived in the warehouse. 


“Distributors are requested to communi- 
cate the above information to dealers, and 
to inform them that orders will be filled by 
us just as promptly as possible. This ap- 
plies to all classes of radio apparatus for 
which we are accepting orders, including 
radiotrons, vacuum tubes, etc., which are 
employed for reception. 


We believe that radio broadcasting is 
here to stay. The great opportunities for 
the sale of radio devices can, in our judg- 
ment, only be properly taken advantage of 
if all those who are interested in distribut- 
ing and selling this apparatus properly 
equip themselves to handle this class of 
merchandise in a satisfactory way. ‘This 
means that the dealer, or whoever is ef- 
fecting the sale to the consumer, must 
familiarize himself with the product, ex- 
plain its capabilities as well as its limita- 
tions, and lend assistance in every way to- 
ward the proper installation’ and main- 
tenance of radio sets. 


“Those who desire radio equipment and 
cannot for the moment obtain it, should be 
informed that the present shortage is but 
temporary, and due entirely to the great 
demand which suddenly came as a result of 
broadcasting, and that the Radio Corpora- 
tion and its associates, the General Electric 
Company and the Westinghouse Electric 
and Manufacturing Company, are doing 
everything in their power to produce the 
necessary apparatus with maximum speed; 
that normal production is expected to begin 
within the next few weeks, and that de- 
liveries will then be promptly made. 


“A new catalogue covering all of the 
radio devices being manufactured for the 
Radio Corporation of America by the 
General Electric Company and the West- 
inghouse Electric and Manufacturing Com- 
pany is now in course of preparation, and 
it is expected that it will be available for 
distribution within thirty to forty days 
from date. This catalogue will contain in- 
formation of value to the wholesale distri- 
butor, the retail dealer, and the ultimate 
user of radio apparatus. 

“We solicit your co-operation, and at the 
same time ask your indulgence until we 
have obtained factory production which 
will enable us to meet the demand.” 


Radio on Mail Planes 


One of the big air mail ships came over 
from Chicago to Washington April 15 in 
the flying time of 6 hours and 2 minutes, 
piloted by E. Hamilton Lee. The mileage 
was .715 miles, which averaged 119 miles 
per hour. This ship came here for the 
purpose of having installed as a part of 
its equipment the radio sending and receiv- 
ing telephones. This is the first of the 
transcontinental ships to be equipped with 
this wireless telephone outfit. It is expected 
to equip all of the air mail ships with these 
instruments. The radius is 200 miles. With 
this wireless telephone equipment attached 
to the airships the pilot will be in constant 
touch with the station just left and the one 
to which he is flying. There will also be a 
range finder to locate the station toward 
which he is flying during foggy and stormy 
weather. 
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What Is Your Problem In Commercial Aviation? 


GETTING STARTED? All right, we have a stock of Airplanes and Motors ready to fly. 


KEEPING GOING? We can help you because we are the largest commercial aviation supply house in the 
country. 

SERVICE? ‘ Johnson Service means good service, including a modern equipped fiying field and shop. 

INFORMATION? Our information department is at your service free of charge. . 

PRICES? Lowest prices consistent with best material. 

GUARANTEE? Our customers must be satisfied always, or their money refunded. 


Let us solve your problems in commercial aviation. Write us first and avoid costly delays. Our new catalog mailed on request. 


A FEW SUGGESTIONS TO MAKE YOUR PLANE LOOK SNAPPY: 


New Flottorp propeller, copper tipped...... $30.00 New fuselage covers, ready to put on, Curtiss New hose clamps, all sizes .....seceseeees$ 210 

New radiators, Curtiss or Standard ...... 20.00 , OF, | Btandard » easaswidtee walvtc vsicle eisinls vise ea @UOL00 New Hartzell propeller, new design, brass 

New upholstered wicker seats ........-- -. 3.00 New wind. shields) <i slicicvecpowcccesccscce 2000 tipped Lyi. ).s26-ale orto dhe oio,aloralb eis wratareltvel iatetatel Stal aanan ne OER 

New side cowl or cock-pit cowl Curtiss or New shock absorbers, per foot .........-.. .05 New Warner tachometer with shaft ........ 6.00 
Standand Wale eG inwciee Seimessidelaceesecs as tee 40000 New safety belts, American type .......... 3.00 New thermometer, 15 ft. tube ............ 7.50 

New streamlined wheels, 26x4 .......... -» £0.00 New center section with fittings, for Standard 10.00 New altimeters, 20,000 foot, luminous dial 10.00 

New Goodyear cord tires, 26x4 ........ sees 10.00 New hose connections, all types .......... 10 


JOHNSON AIRPLANE AND SUPPLY CO., DAYTON, OHIO 


LARGEST COMMERCIAL AVIATION SUPPLY HOUSE IN THE COUNTRY. 


Protect papers from prying eyes 


Guard against damage from prying eyes 
and the unconscious glance of visitors at 
your desk. It is convenient and efficient 
to always file confidential papers in a 


TRADE MARK 


DOPES AND COVERING MATERIALS 


Can be obtained through 


JOHNSON AIRPLANE & SUPPLY CO. Dayton, O. 
FLOYD J. LOGAN 712 Superior W. Cleveland, O. 
F.C. AYARS 329 East 81st St. Los Angeles, Calif. 
JAMES LEVY 2055 Indiana Ave. Chicago, Ill. 
DE LUXE AIR SERVICE Asbury Park, N. J. 


ROBERTSON AIRCRAFT CORP., 
5248 Oakland Ave., St. Louis, Mo. 


or from 


TITANINE, Inc., Union, Union County, N. J. 


Filed vertically, important documents 
cannot be read; are out of way but imme- 
diately at hand when needed. 


A Steel Sectional Device 

Add compartments as required. Sections $1.20 each. 
Four-compartment Kleradesk illustrated below only 
$6.00. Indexed front and 
back. Write for free, 
instructive, illustrated 
folder, “How to Get 
Greater Desk Efficiency.’’ 


(5, 

Xa _Ross-Gould Co. 
. 277 N. 10th—St. Louis 
New York Chicago 


Philadelphia 
(12) Cleveland 


/ 


a 


MOTOR REBUILDING 


CYLINDER GRINDING 
ALUMINITE PISTONS 


Iron Pistons, Piston Pins and Rings. 


COMPLETE MOTORS 


Parts for all airplanes and motors. 


Finest equipment in U. S. for motor work. 


GREEN ENGINEERING COMPANY 


Dayton, Ohio 
Main St., at Burns 


NOW AVAILABLE FOR YOUR AUTO 
“The Plug That Cleans Itself’’ 


Saves More 
Gas ee Power 


GUARANTEED CARBON AND OIL PROOF 


Recognized as the best for aeroplanes, 


LEARN TO FLY IN SAN ANTONIO THE 


its success for automobiles is assured TOURIST CITY OF THE SOUTH 
B-G CORPORATION Expert instructors—safe planes—latest methods 
33 Gold St., New York Planes and parts for sale. 
TR eetlererrh roc tronresmmpaary hee BEI San Antonio Aeronautical School 


car. Stinson Field Route No. 1 


roe 


> —* 


SALE OF PLANES 


We offer K-6 Orioles; K-6 and C-6 Seagulls; Curtiss 
“F’’ Boats; and J.N.4-Ds—also spare Plane and Motor 
parts at greatly reduced prices. It will pay you to 
make inquiry before buying elsewhere. 
Oregon-Washington & Idaho Airplane Company 
Portland, Ore. 


LEARN AERONAUTICS 
GOVERNMENT EXPERTS AS INSTRUCTORS 


Home-study and residence courses in Airplane Con- 
struction and Navigation, Aerodynamics, and Airplane 


Engines. 
Dean, Richard A. Smith, B.8., B.E., Testing Engineer, Aerodynamic 
Laboratory, U. S. Navy Yard. Write for catalog to the 
School of Aeronautics, RESEARCH UNIVERSITY, 
20 Jackson Place, Washington, D. C. 
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For Repairs Get the Best 
$9 for 8 New OX 5 Valves 


Write for our money-saving list. 


JAMES LEVY AIRCRAFT CO. 
2035 Indiana Ave., Chicago 


Canuck OX5 and Utility Parts 


Write for spring price list. 
Prompt Shipments — Intelligent Service 


AIRCRAFT MATERIALS & EQUIPMENT CORP. 
1409 Sedgwick Ave. 
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FOR SALE 


A. C. Metric Spark Plugs $4.00 


Acetate Dope, guaranteed 55 
gal. bbls. $1.00 per gallon. 5 doz. 
gal. lots $2.25. 

Spar Varnish $2.25 per gal. 

Tyco’s Altimeters $15.00. 


11th Ave. and P. R. R. Tracks 


Advertising 
in this department 
10c a word 


$2.50 minimum 


Ex-P. 
PATENTS U. S. Res Ber vise 
ALLEN E. PECK 


Patent Attorney 
Pacific Bldg., Washington, D. C. 


go anywhere. Best references. Address Hugh 
C. Robbins, Lock Box No. 6, Williamsburg, 
Ohio, 

MUST SELL MY JENNIE, new OX5 motor, 
run only few hours. Little work will complete 


ship. Sell for $450.00. Carl W. Mueller, 5680 
‘Oak Grove Ave., Oakland, California. 


FOR SALE—Three place Tractor, almost new 
and in Al condition. Extra strongly built and 


roomy. Without motor or fitted with new 
Hispano-Suiza. Further information on appli- 
cation, Address Box 665, c/o ArriaL AGE 


Weerkty, 5942 Grand Central Terminal, New 
York City. 


building F boat. Must have commercial ex- 
perience and thorough knowledge of Hall Scott 
motor. Capable of functioning as executive. 


‘State salary expected. J. M. Corbett, Central 


Square, Somerville, Mass. 


CASTOR OIL—50 gallon barrel lots $1.10 

ees Slightly increased price smaller lots. 
rite Box 666, c/o ArriaL AGE WEEKLY, 5942 

Grand Central Terminal, New York City. 


YOUNG LADY WING WALKER, experienced, 
desires connection with company or exhibition 
aviator. Can do all kinds of aerial stunts. 
Claire La Belle Bullock, Forest Apts., 2nd & 
Forest, Detroit, Mich. 


PRIVATELY OWNED AMERICAN CURTISS 

—double ailerons, Hammondsport motor, spare 

arts, perfect, like new $900.00. Aviator, 6 

ey Apartments, Neal & Main Sts., Dayton, 
io. 


FOR SALE—Curtiss Seagulls (K-6 & C-6): 
“F” boats; Orioles (K-6): J. Ns., and all plane 
and motor parts at bottom prices. No reason- 
able offer refused. Address V. Vernon, 214 
Spaulding Bldg., Portland, Ore. 


Paragon for air driven boat or sled $200.00. 
L. T. Savage, Ayer, Mass. 


4” Turnbuckles 30c each. 

Wicker Pilot Seats $2.00 each. 

Cushions $1.00. All f.0.b. cars, 
Columbus, Ohio. 


MAX TOPPER & ROSENTHAL 


Columbus, Ohio 


Classified Advertising 


- = Attorney and 
Henry W. Driscoll Counsellor at Law 
714 McGill Building, Washington, D. C. 

Air Service Pay and Flying Increase 
Former Cadets and Officers, Air Service, 
U. S. Army 


NEW LIBERTY MOTOR, Army Type, 12 cyl. 
400 H.P. Cost $4600. Will sell for $2150; also 
one used Navy Type Liberty motor—perfect 
condition—$750 F.O.B. Portland. Address L. 
L. Adcox, 374 Wasco St., Portland, Ore. 


reasonable price, immediate shipment. Also 
brand new Curtiss OX5 cylinders. Address 
Grant Motor Co., 912 E. Grand Blvd., Detroit, 
Mich. 


FOR SALE—Standard Ji with rebuilt OX 
motor. Like new. Always housed. Motor 
Bargain. First check of eleven 
hundred dollars takes it. LL. M. Marshall, North 
Rose. IN, YX. 


SEVERAL NEWLY OVERHAULED 
CANUCKS in good flying condition. $1,000 to 
$1,500. Flying instructions $250 extra. Ser- 
vice Motor Truck Co., Wabash, Ind. 


CLEAN CUT COMMERCIAL PILOT desires 
connection with a transport company or private 
owner. Francis Maxwell, West Bend, Iowa. 


AVIATOR DESIRES POSITION. Over twelve 
hundred hours flying experience in seaplanes 
and flying boats. Best of references, Address 
Box 667, c/o ArrtaL AGE. WEEKLY, 5942 Grand 
Central Terminal, New York City. 


MODEL 18 ROAMER, 4 passenger, very 
sporty car, worth $1,200. Trade for land or 
water plane. Arthur Caron, 47 Bremer St., 
Manchester, N. H. 


WRITE FOR INFORMATION on our flying 


course. Lowest prices on new and used OX5 
motors. Wallace Bros. Aero Co., Bettendorf, 
Towa. 


New York City 


WING COVERING 


Accurately Done 


Grade A Cotton 40c per yard. 
Scalloped Cotton Tape 21%” 4c per yard. 
G. VOISIN, Expert 


21 years of practical experience. Comtracter te U. 8. Air Mail 
70-72 Rome St. 


NEWARK, N. J. 
Tel. 9170 Market 


All orders must be accom- 
panied by post office money 
order or certified check. 


LEARN TO FLY $100.00 
If you buy a.plane from us 
NEW 2 and 3 SEATERS $950 to $1,500 


Cc. D. Chamberlin Aircraft 
Hasbrouck Heights, N. J. 


FOR SALE—New Liberty motors and parts, 

reasonable price, immediate shipment. Also 

brand new Curtiss OX5 cylinders. Address 

ea Motor Co., 912 E. Grand Blvd., Detroit, 
ich. 


STANDARD J1 planes complete, less motor, 
$625.00. Complete new wing sets, wires, struts, 
tail unit, never uncrated less than. $200.00. 
Single panels crated $57.50, new landing gears 
complete $80.00. Wing skids $2.00. Wind 
shields $2.00. Side cowls $4.00. Dope fifty 
gallon barrels $50.00. Propellers new copper 
tipped OX5, OXX6, Thomas Morse Scout com- 
plete $450.00. Mercedes motor, 6 cylinder, 160, 
$375.00. Air speed indicators $20.00. Ther- 
mometers $6.50. Write Marvin A. Northrop, 
c/o Minneapolis Athletic Club, Minneapolis, 
Minn. 


CANUCK, like new, never flown since re- 
covered, $925.00, worth $1,500.00. Fuselages, 
wings, struts, elevators, ailerons, etc. New 
OX5 motors $375.00; shock absorber, 5c ft. 
New rings 25c; dope, 5 gal., $7.50, 10 gal., 
$14.00; 50 gal. bbl., $55.00. Two students 
wanted, attractive price. North Central Avia- 
tion Co., R. W. Shrock, Mgr., Marceline, Mo. 


MODEL AEROPLANES AND SUPPLIES— 
Let us supply you. Send for our latest catalog. 
10c brings it to you. Wading River Mfg. Co., 
672-AB. Broadway. Brooklyn, NY. 


DOPING-VARNISH BRUSHES $2.25; various 
gauges locking safety wire (copper). Special 
only 50c pound (worth double). Highest grade 
spruce, sheet steel. Everything aeronautical. 
Ostergaard Aircraft Works, 4271 North Narra- 
gansett, Chicago. 


CURTISS AND AVRO PLANES — Curtiss 
JN4D, new, without motor, condition perfect, 
$550.00. Avro complete, LeRhone motor, per- 
fect condition, $1200.00. Can furnish- Curtiss 
motors. Write Box 668, c/o ArrtaL AGE 
WeEEKLy, 5942 Grand Central Terminal, New 
York City. 


WANTED—200-300 H.P. motor and tools. 
reins L. Yahn, 1882 Marloes St., Cleveland, 
io. 
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Aviation is making such strides that it needs 
more men right now 


You Can Learn To Fly 


I can teach you how to become a successful pilot in a short 
time. My course is so arranged that you get only the things 
you need to make you a good aviator. 


The Diggins Extension Course 


is up-to-date, teaches you what you must know to becomean expert flyer. 
This course is written by competent instructors right on my fiying fleld. 
Itis kept right up to the minute—all new developments in aviation are 
included. That is why it is recognized as the most complete and practi- 
cal course offered today. My course saves you time and money because 
it prepares you at home so that you are ready tc begin flying the day you 
arrive at the flying school. 


Superior Points of the Diggins School 
1 


. The Diggins school is the oldest. largest and most complete 
commercial aviation school in America. ; 

2. The Diggins school is located in Chicago, the center of 
Aviation. ; 

. Living quarters and free employment service are main- 
tained for students. : 

. Diggins guarantees to make you a pilot. 

. Diggins’ pilots get top notch salaries, 

. References, any aero club in America, 


6. 
WRITE TODAY fiy ‘tistics cataigg. ERS Pee 


a ed 
SS eS eS 


om 69 


ept. 8 
Please send me the Diggins catalog and information about the Diggins 
flying course. 


NEW THREE SEATER 


M. F. Flying Boats 
150 Horse Power Motor; full flying instructions. Delivery at 
Chicago 


$2250 


James Levy Aircraft Co., Chicago 
2035 Indiana Ave. 


(Continued from page 147) 
to France in commercial air transport, but the English service 
is limited to regular daily trips between London and Paris. 
Other journeys are arranged according to demand. 

The British commercial air subsidy for 1922 is £200,000, or 

about $900,000, half of it to be used for new planes available 
to operating companies on a hire basis. Dutch, Belgian and 
German commercial air schedules dovetail into those of French 
and British companies, making a fairly complete network over 
the whole continent with the exception of Russia and points in 
the extreme southeast of Europe. 
_ From London to Paris by rail and boat the fare is $18.93 and 
the traveling time 6 hours and 30 minutes. The trip by air 
costs $30.66 and the traveling time is 1 hour and 45 minutes. 
For a trifle more than one and one-half times the railway fare 
the trip can be made by air at a saving of four hours and forty- 
five minutes in time. 

In other instances air travel is more expensive. The trip 
from Nimes to Nice, in southern France, costs $30, which is at 
the rate of just about three times the mile charge from Paris 
to London. 

Notwithstanding this regulation of air tariffs, according to 
the exigencies of competition rather than the value of service 
rendered, air transport in Europe is being developed for the 
most part on strictly sound principles. Just enough Govern- 
ment encouragment is given to keep the spark of ambition from 
being smothered under unavoidable financial losses due to the 
hazards of this new common carrier enterprise. 

—Editorial in N. Y. Herald. 


Learn toFly Ruggles Orientator 


These Models of the 


were manufactured by the U. S. Govern- 
ment under the supervision of the in- 
ventor. Duplicates—with improvements 
—will now be manufactured for civilian 
aviation schools, also 2 passenger models 
for amusement park purposes. 


Foreign and Domestic Patents 
Allowed and Pending 


Ruggles Orientator Corporation 
168 W. 73d Street, New York City 


(Continued from page 158) 
in air since the model was placed upside down, thus reversing 
the buoyancy. 
APPENDIX 
Strength of Crow’s Foot 


A test was made to determine the strength of a crow’s foot 
such as is used to fasten the ropes on airships and furnished 
by the Goodyear Rubber Company. The arrangement on the 
apparatus was as shown in Fig. 2. The small ropes of the 
crow’s foot were fastened to the floor by means of a rope, and 
the fabric pulled upward by means of a chain hoist. Suspen- 
sion scales between the crow’s foot and the hoist were used to 
determine the force exerted. The apparatus was tried without 
the wood frame work about the iron pipe at first, and it was 
noticed that the middle fingers were taking by far the greater 
part of the load due to the bending of the pipe. In order that 
all four fingers might be stressed to more nearly the same 
degree the wood frame was made so that it supported the pipe 
at all points, and with a piece about 134 inches by 2% inches 
across the back, as shown in the rear view to prevent the ends 
being bent toward each other. However, even with this ar- 
rangement, it was noted that the two middle fingers were under 
greater stress than the others. 

Failure occurred at 1125 pounds which gives, when the weight 
of the frame is subtracted, practically 1100 pounds. The fibers 
of the rope held securely, and it was only the fabric at the 
ends of these fibers which gave way. 


Tests to determine the strength of small crow’s feet (about | 


3 inches < 314 inches) were also made. These were cemented 
to the fabric of the large crow’s foot, and weights applied until 
failure occured. Seven tests were made and failure occured 
at the following loads: a 


No. of Test 1 2 3 4. 


TZOacd eA tWlDS.) = =. 4s sl. eee 190 190 185 185 
Average load = 187 pounds. 


The time taken on each test, except No. 7, was about 10 
minutes. In No. 7, a load of 160 pounds was put on and left 
for about 20 minutes, in order to ascertain roughly if time was 
an important factor. In this test practically all the strands of 
the cords pulled out, whereas in all the other tests, except No. 
6, only part of them pulled out while the others broke, the 
number which broke varying from 1 to 3. 


5 6 am 
200 180 180 


—— 
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Dealers wanted 


EE 


PELIVERING a 3-place Lincoln Standard Tourabout to Messrs. Bell and Long of 
Kansas City, Mo., December 21st, 1921, at zero temperature. (Note the aluminum 
covering on lower half of the radiator.) On account of the extreme weather conditions 
their flying instruction was transferred to the Oklahoma City flying field. 


Nebraska Aircraft Corporation 
Lincoln, Nebras 


a HE 
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Watch this space for list of 
America’s best and most 
successful flying organiza- 
tions. Of course they use 
and: sell Curtiss Aero- 


planes. 


will tell you. 
From long and successful experience in 
flying they know that good commercial 


aeroplanes must combine 


RELIABILITY 
STRENGTH 
PERFORMANCE 
ECONOMY 
COMFORT 


This knowledge on the part of pilots explains 
why the best and most successful flying or- 
ganizations in America are today using Cur- 
tiss Aeroplanes and Motors. 

And because we know what the successful 
pilot needs and insists on, we have built into 
every Curtiss Aeroplane these essential re- 
quirements. 

This is made possible by our unsurpassed fa- 
cilities for scientific research and study of 
aeronautical problems. 

Without ‘access to such facilities aeroplanes 
must be built by guesswork. 
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- Commercial Flying Becoming Safer 
ECENT accidents in the air may damage commercial avia- 
tion unless the public realizes that most of these are the 
result of the more dangerous military flying or of the use 
of obsolete aircraft which should be banished from the air by 
legislation, Grover C. Loening, president of the Aeronautical 
Chamber of Commerce, said recently. 


Mr. Loening pointed out that commercial machines operated 
by reliable companies are equipped with a new type of wing 
section that does not stall in the air. None of the machines in 
recent crashes were equipped with these. 


“While these new types of wing sections are not so applicable 
to military machines because they reduce the quickness of 
maneuvering and make a tail spin difficult, nevertheless they are 
essential on a safe commercial machine because a stall, instead 
of becoming a dangerous feature, results merely in the plane’s 
settling on a level keel without losing its controlling power,” 
he said. 


Mr. Loening pointed out that there are countless rules and 
regulations for ships and mariners, but as yet practically none 
for planes and airmen. 


“The progress already made in Congress in connection with 
the Wadsworth bill for a bureau of civil aeronautics in the 
Department of Commerce shows that there is already a general 
appreciation of another large group of causes of aviation ac- 
cidents that can be eliminated. That is the flying on danger- 
ously weakened and old, unfit aircraft, and also by operators of 
aircraft who are unlicensed or otherwise unsuited to perform 
the expert and professional duties of an air mariner. Regula- 
tion of commercial aviation by law is one of the greatest needs 
of commercial aviation today. The advantage of such regula- 
tion is brought out by the very small number of accidents during 
the year occurring in Canada, where operators and aircraft are 
inspected and licensed.” 


_As examples of the safety of commercial aviation properly 
controlled Mr. Loening pointed to the air mail service, which 
has been operating daily from coast to coast without an accident 
in the last forty weeks, and the Aeromarine Airways, which has 
Carried thousands of passengers in safety. 
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New Use for Planes 


EROPLANES have been used for «fighting, bombing, 
A racing, freight carrying, mail carrying, controlling forest 
fires, gasing caterpillars and other insects, hunting seal 
herds, locating schools of fish, mapping unknown country, 
photographing impenetrable swamps and doing hundreds of 
other jobs, but now they are to be used to track the spread of 
that most destructive parasite, black stem rust, which destroys 
one or two hundred thousand bushels of wheat yearly on this 
continent, , 


The theory of the Department of Agriculture is that the 
spores of the black stem rust are carried north to the wheat 
belt in currents of the upper air. Dr. Stakman of the bureau 
of plant industry of the Department of Agriculture, in co- 
operation with officers of the engineering division of the Air 
Service at McCook Field, is designing spore traps to test this 
theory. Aeroplanes will carry these traps to great heights, and 
on opening them at previously determined altitudes will be able 
to collect the spores carried in the air at various heights and 
in various wind currents. Once the spore’s means of travel 
and point of origin is determined it can probably be eradicated. 


Science and Fire Fighting 


partment of the future is all the more interesting because 

it is so likely to become reality soon. John Kenlon is no 
visionary, after thirty-five years of the fire fighting game, and 
when he sees fire engines on the roofs of buildings, helicopters 
dropping gas bombs on blazes and fire alarms sent by radio it 
is reasonable to predict that New York will see these improve- 
ments, at least in the downtown district, within twenty years. 


The war showed, although in a horrible way, the utility and 
power of gases and chemical liquids. The ingenuity that was 
employed in destroying life should easily be turned to the 
more laudable purpose of saving property. If the sprinkler 
pipes in business buildings should be emptied of water and re- 
filled with some gas which would extinguish fire without dam- 
aging floor or goods the saving would be great. 

The firemen of the next generation may make his heroic 


rescues not from a swaying ladder but from a purring aero- 
plane —Editorial in N. Y. Herald. 


“Tae picture Chief Kenlon recently drew of the Fire De- 


THE NEWS OF THE WEEK 


National Advisory Committee for 
Aeronautics Meets 

Washington.—A complete and detailed 
study of the plans and specifications of the 
Navy’s giant Airship ZR-1 was requested 
of the National Advisory Committee for 
Aeronautics at its session April 20 by Rear 
Admiral Wm. A. Moffett, Chief of the 
Naval Bureau of Aeronautics. Before the 
rigid airship, whose parts are now being 
fabricated, but which had not yet ~been 
assembled, is completed, Admiral Moffett 
is desirous of having a thorough study 
made of all the stresses and strains it is 
likely to encounter in the air under service 
conditions and it is for this reason that 
he has asked the Committee to appoint 
a special technical subcommittee of aero- 
nautical experts and engineers to make a 
special study of its design and structure. 
While the Navy is confident that its own 
plans for the airship are correct, it is 
nevertheless desirous of securing the 
opinion of an independent committee of 
experts to avoid the possibility of future 
adverse criticism. The whole committee 
approved Admiral Moffett’s request and 
authorized its Chairman, Dr. Walcott to 
appoint a special technical subcommittee 
for this purpose. 

The session of the National Advisory 
Committee today was the first meeting of 
the year of this group of twelve govern- 
ment and civilian experts on aeronautics 
and kindred subjects, operating as an 
independent government establishment re- 


porting directly to the President, and 
co-operating with the Government De- 
partments interested in aeronautical 


development. 

Dr. J. S. Ames, Chairman of the Ex- 
ecutive Committee, reported on the pro- 
eress made at the Committee’s research 
laboratory at Langley Field in the develop- 
ment of a new heavy-oil, fuel-injection 
aircraft engine for the Bureau of Aero- 
nautics, Navy Department. While the de- 
tails of the development are still held con- 
fidential, it is known that its use will 
greatly reduce the fuel fire hazard in air- 
craft, which has been largely responsible 
for the loss of life in recent aircraft acci- 
dents. A large percentage of aeroplane 
fatalities are due to gasoline fire follow- 
ing the crash. This new engine not only 
does away with the use of gasoline, but 
also operates without carburetor and spark 
plugs, thus eliminating certain causes of 
trouble. 

Drawings and performance characteris- 
tics of a new high-speed aeroplane wing, 
just developed at the Committee’s labor- 
atory, Dr. Ames stated, have been turned 
over to the Army Air Service for use in 
the design of a new high-speed pursuit type 
aeroplane. This new wing is a thick wing 
section with space for internally bracing 
the wing and eliminating any wires or 
struts in the design of the aeroplane. The 
*wing is both tapered in section and in plan 
form, conforming somewhat to the general 
shape of a bird’s wing, that is, tapering 
toward the tip, both of which add mater- 
ially to the speed charcteristics of the wing. 

Dr. Ames also explained the operation 
and application of three new recording in- 
struments recently developed at the Com- 
mittee’s laboratory for studying the per- 
formance not only of the aeroplane itself in 
flight, but the actual conduct of the opera- 


tor. The instruments are a new type of re- 


cording accelerometer, and instrument for 
recording the positions of the aileron, rud- 


der and elevator in maneuvering the aero- 
plane. The use of these instruments, to- 
gether with a recording air speed indicator, 
gives a complete history of the loads in- 
duced in an aeroplane when maneuvering or 
landing, together with the range of opera- 
tion of the aeroplane controls. The infor- 
mation obtained is not only of great value to 
the designer but also will be very helpful 
in instructing pilots in the proper use of 
the controls when carrying out maneuvers. 

The meeting was presided over by Dr. 
Charles D. Walcott, Chairman of the Na- 
tional Advisory Committee for Aero- 
nautics, and Secretary of the Smithsonian 
Institution. Mr. Paul Henderson, the 
newly appointed Second Assistant Post- 
master General, in charge of the Air Mail 
Service, was present on invitation. The 
other mémbers of the Committee present 
were: 

Dr. Joseph S. Ames, Chairman Ex- 
ecutive Committee; Dr. S. W. Stratton, 
Secretary ; and Director, Bureau of Stand- 
ards; Major General Mason M. Patrick, 
Chief of Army Air Service; Rear Ad- 
miral William A. Moffett, Chief of Naval 
Bureau of Aeronautics; Rear Admiral D. 
Wemtavilonemcnier siConstructot ia Us o>: 
Navy; Professor Charles F. Marvin, Chief 
of the Weather Bureau; Dr. John F. 
Hayford, Northwestern University, Evan- 
ston, Ill.; Major Thurman H. Bane, Chief 
of Engineering Division, Army Air Ser- 
vice, Dayton, Ohio; Dr. Michael I. Pupin, 
Columbia University, New York City; Mr. 
Orville Wright, Dayton, Ohio. 

Mr. Orville Wright and Mr. G W. 
Lewis, Executive Officer of the Committee, 
leave Washington tonight for Langley 
Field, Va., where they will make an in- 
spection of the Committee’s laboratory and 
the research work in progress. 


Woman Flies 400 Miles to Do Spring 
; Shopping 
Chicagoe= ins Gas nittle of sRed 
Oak, Iowa, came to Chicago April 20 by 
aeroplane to do her spring shopping. She 
arrived with her shopping list and an 
overnight bag after piloting her plane 
over the 400-mile route from Red Oak 
to this city in four hours and fifty-five 
minutes. A  mechanician accompanied 
Mrs. Tuttle. 

Mrs. Tuttle is the wife of a business 
man in Red Oak. 


New Round-World Flight by British 


London.—Plans are well advanced, says 
the London correspondent of the York- 
shire Post, for another British round-the- 
world flight but the date of the start has 
not been fixed. 

All preparations have been made by 
a flying man of much experience and he 
will pilot the machine. At present he 
holds a civilian appointment at the Air 
Ministry and has been given all possible 
official aid. 

_A specially designed flying boat of huge 
dimensions is to be used. The crossing 
of the Atlantic will be the first stage, 
starting from Lisbon and taking in the 
Azores. 


: The Late Sir Ross Smith 

London—Sir Ross Macpherson Smith, 
on the eve of his projected flight around 
the world, was killed in the presence of 
his brother, Sir Keith Smith, at Brook- 
lands, April 13, while he was testing the 
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Vickers-Viking machine in which he had — 
planned to make the world circuit. Sergt. — 
J. M. Bennett, M. S. M., the mechanician, f 
who accompanied him on his famous — 
flight to Australia in 1919, was also killed — 
in the crash. 

For half an hour before taking up the — 
machine himself, Sir Ross had been in the 
machine while Capt. Cockerell, of Vickers, — 
Ltd., put her through her paces, during — 
which the Viking behaved beautifully. — 
On descending, Capt. Cockerell handed — 
over the machine to Sir Ross, who, amid — 
shouts of applause from the spectators, — 
made a fine take-off. His brother, Sir 
Keith, was delayed in reaching Brook- 
lands and so was unable to accompany the 
intrepid flyer. 

For. fifteen minutes Sir Ross put the © 
machine through the ordinary flying test. 
Then he prepared to descend. When about 
1,200 feet from the ground he shut off — 
the engine. Almost immediately she be- 
gan a nose dive, and as the efforts of her 
pilot to right her failed, she made a 
spinning nose dive. 

Gathering terrific speed as she neared 
the ground, she smashed to pieces on the — 
fence surrounding the Brceoklands auto- 
mobile race track. Sir Ross was lifeless 
when lifted from his seat, and Sergt. 
Bennett, sitting beside him, died a few — 
minutes after being extricated. 

No other flight had ever been so care- 
fully thought out. Months ago all the 
proposed landing fields over most of the 
21,000-mile trip had been closely inspected. 
All the gasoline depots had been planned. 
It was to have been the crowning achieve- 
ment of his flying career and Sir Ross — 
had every confidence that he would suc-— 
ceed. 


The Viking’s gasoline capacity was 385 
gallons, giving an estimated range of more 
than 1,700 miles. It was fitted up with 
a motion picture camera and sending, re-~ 
ceiving and directional wireless appara-— 
tus. There were to have been fifty pounds 
of engine spare parts aboard, and Sir 
Ross and his companions were to have 
limited their personal apparel to eight” 
pounds each. Two revolvers, a Winches-~ 
ter rifle and some fishing tackle were to 
have been carried. 2 

R. K. Pierson was the designer of the 
Viking. He also designed the machine in 
which the flight was made to Africa in 
1920, the Vickers-Vimy, in which the late 
Sir John Alcock and Sir Arthur Whitten 
Brown flew across the Atlantic, and also 
the machine in which Sir Ross Smith 
made his 11,294-mile flight to Australia 
in a little less than twenty-eight days. 
It was the latter achievement which in- 
duced King George to confer knighthood 
upon the two Smith brothers. Bi 


Personal Par i 

Roger Q. Williams, pilot, plane changer 
and aerial acrobat, who has been iden-_ 
tified with aviation for a number of years, 
announces that he has given up exhibition 
work and is using his planes to aid The 
Jensen Specialty Corporation, of Los 
Angeles, Cal., in marketing their products. 
Friends will recall his work with the 
following circuses: World’s Famous Trio, 
Tinney Fearless Flyers, Sammie Harrell 
Flying Circus, Sikeston Aerial Corpora- 
tion, and the Roger Q. Williams Famous 
Flyers. a 
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Curtiss Aero Profits 
The Curtiss Aeroplane and Motor Cor- 


poration for 1921 reports gross profits 
on sales of $578,118, and net profits, after 
all selling expenses and subsidiary com- 
pany losses, of $277,466. After allowing 
for interest charges depreciation, etc., 
there was a net surplus for the year of 
$101,207. The balance sheet at the close 
of the year showed a profit and loss de- 
ficit of $1,158,924. 

C. M. Keyes, President, in remarks to 
stockholders said that on Dec. 31, 1921, 
the company had Government contracts 
on hand amounting to $1,763,224, “which 
is sufficient to operate the factory at 
Garden City and part of the factory at 
Buffalo. A large percentage of the fac- 
tory at Buffalo is leased to other manu- 
facturers on a floor space basis.” 


ACG 2G. Joms U.S: Gr,.C. 


We are pleased to advise you that the 
Aeronautical Chamber of Commerce of 
America has been admitted as a member 
of the Chamber of Commerce of the 
United States, the national organization 
which includes some 1200 or 1500 com- 
mercial and civic organizations throughout 
the United States. 


Palm Beach-New York Rapid Flight 


Flying at an average speed of 130 miles 
an hour through three storms, a Loening 
Air Yacht, carrying a total load of 1,600 
pounds, made the flight from Palm Beach, 
Fla., to New York, a distance of 1,210 
miles, in nine hours and fifty-six minutes. 
Railroad time between the two points 1s 
forty-eight hours. 


One stop was made, at Southport, N. ron 


_ The flyers took off at Southport landing 
at the Columbia Yacht Club, in the North 
- River, New York City. Clifford L. Web- 
ster, former United States Marine Corps 
aviator, piloted the seaplane, and claimed 
to have established a time record. Fred 
'R. Golder, of Port Washington, L. I, 
mechanician, accompanied him. 

Webster’s machine is the altitude record 
holder for seaplanes, having taken four 
passengers a height of 19,500 feet at Fort 
Washington on August 16, 1921. 

- Webster said that on several occasions 
he was compelled to fly as low as twenty 
feet above the surf to escape dense fogs. 
Clouds and fog, he said, compelled him 
to guide his course across Pimlico Sound, 
North Carolina, and Chesapeake and Del- 
aware bays by compass. The average 
height at which he flew, the pilot said, 
was 1,800 feet. : 

The air yacht in this record flight is 
‘of the type recently purchased by Vin- 
cent Astor, who has retained Webster 
as his pilot. Webster was Mrs. Astor’s 
flight instructor at Bay Shore before the 
war. 

Grover Loening, designer and builder of 
the air yacht. said that he did not regard 
the flight as indicating that ten-hour trips 
between Riverside Park and Palm Beach 
would be common incidents for a year or 
two yet. But it did indicate, he said, 
that this particular kind of flying was 
the safest that could be undertaken. 


Learn to Fly 


The Dayton-Wright Company, of Day- 
ton, Ohio, have just gotten out a little 
booklet, “Learn to Fly,’ which should be 
in the hands of everyone contemplating a 
flying course. The  Dayton-Wright 
“Chummy,” which is used exclusively in 
the school, is properly illustrated. 


Baltimore to Hold Air Meet 


Every year since the close of the war 
the Baltimore Flying Club has held an 
aviation meet or, as it is now called, an 
Exhibition of Aircraft. Each year’s meet 
so far has proven to be a bigger success 
than the last. In 1919 there were hardly 
a half dozen ships on the field; in 1920 
there were twelve or fourteen and the 
meet. lasted an entire week. This, how- 
ever, did not prove satisfactory for in 
1921 the Club went back to the single day 
meet and drew the largest crowd they had 
up to that time, while the exhibiting ships 
numbered about twenty-five including 
commercial planes, sport planes, Army 
planes and National Guard planes. 

A departure is to be made this year in 
having an event for water ships, that is, 
seaplanes and flying boats. This is easily 
possible for Logan Field, as the Club’s 
beautiful and well kept airdrome is within 
a few hundred yards of the Patapsco 
River, a wide and well protected landing 


_ harbor. 


The principal event, however, will be 
for land planes and the contests will be 
divided into four classes e. g. (1) for 
commercial planes designated as ships car- 
rying useful load of 750 lbs. or more; (2) 
for sport planes which includes all one, 
two and three seaters; (3) for service) 
pilots, Army pilots, Navy pilots and 
Marine Corps pilots and (4) for National 
Guard pilots. 

For the first time prizes will be awarded 
but they will not be for speed or high 
altitude but rather for efficient design and 
precision flying. This does not mean there 
will be no speed races, for there will be 
several, but rather that speed will be 
secondary to speed range. 

It is expected that practically all the 
entrants at the New York show to be held 
April 30th will remain over for the Balti- 
more event and a number of additional 
commercial entries will be received from 
the middle west. 

The Air Service will send ships from 
Bolling Field, Langley Field and Aber- 
deen. 


Aerial Lighthouse Established at 


American Airways Base 


American Airways, located at College 
Point, Long Island, announce the estab- 
lishment of a highpowered searchlight to 
be maintained as an aid to aviators. The 
light will be a 14-inch lens Navy type, and 
will be thrown at an angle of about 50 
degrees elevation, pointing due North. The 
character of the light, whether a flashing 
or fixed beam has not yet been decided 
by the Harbor Commissioners of New 
York. Announcement of their decision 
will be made in a later issue. 
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The light will be visible from sunset 
to midnight every night, as there are al- 
ways a number of late flyers coming in 
down the Sound during the summer 
months. The base of American Airways 
is always available for itinerant craft, and 
mooring and watchman service are avail- 
able, in addition to regular ‘aerial garage’ 
service, such as emergency and permanent 
repairs, overhauls, etc. The base is 
equipped to do work of whatever charac- 
ter may be required, being completely 
equipped. 

American Airways have recently been 
made Curtiss representatives and maintain 
several machines for demonstration and 
joy-ride purposes. 

Experimental work is going forward on 


a patent contracting wing, and an_ all 
metal amphibian scout. 
The Trading School for Aeroplane 


Mechanics is continually getting new stu- 
dents and those who have been here for 
some length of time are becoming most 
proficient in their work. Several ships 
have been rebuilt this spring, and several! 
others sold. A large number of applicants 
for the Pilot Training Course recently in 
in response to advertisements in this pub- 
lication. The response has been most en- 
couraging. 


Spokane News 


Spokane, Wash—Six hundred feet of 
aerial moving picture films of the Colum- 
bia Basin project will be taken by the 
United States Aircraft corporation. 

“Under present plans, our big new six- 
cylinder Spokane motored ship will leave 
here and will be equipped with the latest 
Akeley aviation motion picture equip- 
ment,’ Mr. Messer said. “Upon our re- 
turn here the films will be turned over to 
the Columbia Basin committee for use in 
exploiting the work: 

“In addition to the moving pictures, we 
will take ‘stills’ at different points along 
the way. .This new ship is especially 
equipped with a large roomy cockpit for 
picture making. We have a quick-focus 
camera mounted’on a universal table.” 

According to present plans the ship will 
go to the Ephrata district and take pictures 
over the southern part of the district. Later 
pictures of the remainder of the entire 
project may be taken. 


A Correction 


The following letter is self-explana- 
tory: “Thank you very much for putting 
me on the cover of your April 10th issue. 
I am sorry, however, that you called it 
the SPERRY MESSENGER, as it gives 
the impression that we are responsible for 
the design of this remarkable little plane. 
I wish to correct this wrong impression, 
as you know that the machine was de- 
signed by the Engineering Division of the 
U. S. Air Service at McCook Field, Day- 
ton, Ohio, which is under the splendid 
guidance of Col. Bane. Mr. A. G. Ver- 
ville is responsible for the design, and 
Col. Guy L. Gearhart: fathered the propo- 
sition and made a great many valuable 
suggestions.” —Lawrence B. Sperry. 
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NOTES ON LANDING PLACES FOR SEAPLANES ALONG 
THE ATLANTIC COAST 


Prepared by EWING EASTER 


For the National Advisory Committee for Aeronautics 


New Jersey 


Asbury Park—Emergency landing for small craft only in 
Deal Lake. Deal is “an artificial lake about a mile long and 
about 150 yards wide. Several* bridges and telephone wires 
make landing and take-off dangerous. Protected anchorage 
anywhere. Gas and oil available. No aviation supplies. No 
beach. No tide. No current. 

Keyport—Excellent landing for all seaplanes. Moorings in 
deep water furnished by Aeromarine Plane and Motor Cor- 
poration, who have large factory there. Repairs and supplies 
available. High test gas and oil at factory. Three to four foot 
tide. Beaching facilities. 5 


Delaware 


New Castle—Landing for all seaplanes. 
anchorage. No beach. Swift current around wharves. 
and oil available. No aviation supplies. Tide 5 to 7 feet. 


Maryland 


No_ protected 
Gas 


Annapolis—Excellent ianding for all seaplanes. Good sand 
bottom and beaching facilities at north end of state road bridge. 

Annapolis one mile from this point. Weather reports avail- 
able at Naval Academy. Gas and oil available. No aviation 
supplies. One foot tide. No current. 

Baltimore —Excellent landing for all seaplanes at Hanover 
Street Bridge, which can be seen from the air as large concrete 
bridge south of upper Baltimore harbor. Protected anchorage 
furnished by Easter Airlines, whose shop and office are located 
in arch of bridge. High test gas and oil. Aviation supplies and 
repairs available. One foot tide. Beaching facilities. No cur- 
rent. Ten minutes from business district by trolley. Weather 
reports available. 

Cambridge——Good landing for all seaplanes. Protected an- 
chorage with firm sand bottom in cove west of steamboat land- 
ing. Good beach about one mile west of town. High test 
gas and oil from Red “C” Oil Company. No aviation supplies. 
Two foot tide. No current. 

Chestertown—Good landing for all seaplanes. Partially pro- 
tected anchorage with mud bottom near bridge. Beach on oppo- 
site shore from town. Gas and oil available. No aviation sup- 
plies. No tide. Moderate current. 

Crisfield—Good landing for all seaplanes. Protected an- 
chorage in creek west of town, with firm sand bottom. No 
beaching facilities. Gas and oil at public wharf. 
supplies. Two to four foot tide. No curren!) 

Easton—Good landing for all seaplanes. Large craft will 
land at mouth of Tread Avon River and taxi to steamboat 
wharf at Easton Point. (One mile from town.) Gas and oil 
available by truck from town. No aviation supplies. Tide 
negligible.. Moderate current. 

Ocean City—Excellent landing for all seaplanes in Sinepux- 
ent Bay. Good anchorage with sand bottom near bridge. Good 
beach. Gas and oil available. Two foot tide. Strong current 
at bridge and wharves. No aviation supplies. Weather reports 
at Coast Guard Station. 

Oxford—Good landing for all seaplanes. Good anchorage in 
firm sand. Beaching facilities. Gas and oil available. No sup- 
plies. One to two foot tide. No current. 

Salisbury —One-way landing and take-off for small craft 
only in Wicomico River. Very narrow and twisting. Landings 
will be made at point in river two miles southwest of town and 
taxi up to public wharf. No landing for large craft. Anchor- 
in soft mud bottom. Gas and oil available. No supplies. No 
beach. No tide. No current. 

Cape Charles—Good landing for all seaplanes. Avoid stakes 
and keep in steamboat channel when taxiing up to wharf. Pro- 
tected anchorage with sand and shell bottom in cove near steam- 
boat wharf. Gas and oil stations on docks. Three foot tide. 
No supplies. No beach. No current. 


North Carolina 


Beaufort.—See Morehead City as landing facilities are much 
better there. 

Columbia.—Good landing for all seaplanes in Bull Bay which 
is three miles from town. In taxiing up Suppernong River 
avoid stakes and keep in channel. One-way landing and take- 
off for small craft in Suppernong River nearer town. Pro- 
tected anchorage with soft mud bottom. Gas and oil available. 
No beach. No supplies. No tide. Moderate current. 


No aviation 


Bell Haven—Good landing for all seaplanes. 


Anchorage for 
large craft in front of town. 


Protected anchorage for small 
craft in creek in back of town. Gas and oil available to wharf 
by truck. No tide. No current. No beach. No supplies. 
Avoid submerged reef marked by Wreck East of public wharf. 

Edenton.—Good landing for all seaplanes. Protected anchor- 
age with soft mud bottom in creek west of public wharf. Gas 
and oil available. 
Moderate current. No supplies. 

Elizabeth City—Good landing for all seaplanes. Protected 
anchorage in harbor, with mud bottom. Gas and oil available 
at public wharf. No aviation supplies. No tide. No current. 
No beach. 

Hertford—Good landing for all seaplanes. Avoid stakes in 
landing and taxiing. Protected anchorage with firm sand 
bottom. Gas and oil available by truck. No supplies. No 
tide. No current. Good beach. 

New Bern—Good landing for all seaplanes. Unprotected 
anchorage with firm sand and mud bottom. Severe northeast 
gales frequent between November and April. Gas and oil 
available at public dock. No supplies. No tide except wind 
tide. Moderate current. No beach. 

Oriental—Good landing for all seaplanes. 
age, with firm sand botom. Gas and oil available from garage 
in town. One to three foot tide. No current. Good beach. 

Plymouth.—One-way landing and take-off for small craft 
only. Not safe for large craft. Dangerous as river is narrow 
and bordered with high trees. (Width of river about 200 
feet.) Protected anchorage with soft mud bottom. ‘Gas and 
a Ne pt No supplies. No tide. Moderate current. No 

each. f 

Morehead City—FExcellent landing for all seaplanes. Un- 
protected anchorage in front of city. Gas and oil available at 
gasoline docks. Weather reports and aviation supplies avail- 
able from Coast Guard Air Station two miles south of town. 
Also beaching facilities there. Four to five foot tide. Swift 
tidal current at wharves. 

Southport—Excellent landing for all seaplanes. Unprotected 
anchorage, rocky bottom. Gas and oil at wharf. Two foot tide. 
Beach. No supplies. 

Swann Quarter—Good landing for all seaplanes in Juniper 
Bay. Seaplanes will beach at entrance of canal one-half mile 
from town. Protected anchorage with firm sand bottom. Gas 
and oil supplies not always available. One to two foot tide. 
No aviation supplies. Good beach. No current. 


Washington—Landings for large craft will be made east of 


railroad bridge about one mile from city. Landings for small 
craft can be made in front of city between bridges. In land- 
ing here avoid small stakes. Gas and oil for large craft by 
truck from city, for small craft at gasoline docks. Good 
anchorage, mud bottom. No tide. No beach. No supplies. 
Wrightsville Beach—Landing for all seaplanes in sound 
north of bridge. Take-off along sound to north or through in- 
let to ocean. Numerous sand bars to be avoided. Unprotected 


_ anchorage in sound with sand bottom. No gas and oil except 
Gas and — 


by trolley from Wilmington during winter months. 
oil available in summer. 
year. 


Trolley service to Wilmington all 
Two to four foot tide. Swift tidal current. 


mington as the river at that point is narrow with submerged 
stumps and exceedingly swift current. 
Wilmington.—See above. 


South Carolina 


Beaufort—Landing for all seaplanes. At high tide avoid 
submerged reef and marshland extending about one-quarter 
mile out from point of land on opposite shore east of town. 
Moorings available in front of K. of C. wharf. Good anchor- 
age here also with firm sand bottom. Gas and oil station on 
steamboat wharf. 
facilities at Marine Air Station, Paris Island. Four to six 
foot tide. Strong tidal current at wharves. 

Charleston is marked on your map so I presume you have 
full data. Paris Island is also marked on your map. 


Georgetown.—Good landing for all seaplanes in Winyah Bay 


and taxi quarter-mile up creek to town. Anchorage at mouth 
of creek with firm sand bottom. (Do not anchor in creek in 
front of town as bottom here is smooth rock.) Gas and oil 


No beach. Two to three foot wind tide. 


Protected anchor- 


lv 1 Good beach. 
No aviation supplies. This is the best point of landing for Wil- 


Aviation supplies available and beaching 


available at wharves. No supplies. Two foot tide. Swift tidal 
current at wharves. Beach at mouth of creek. 


Georgia 


Savannah.—One-way landing and take-off for all seaplanes. 
Unprotected anchorage with mud bottom. Gas and oil avail- 
able. No aviation supplies. Swift current. No beach. — foot 
tide. 

_ Fairhope unsuitable for landing. 

Darien unsuitable for safe landing. 

Brunswick—Landing for all seaplanes. Protected anchorage 
in front of abandoned Naval Air Station. Gas and oil avail- 
able at public wharves. Tide three to four feet. Strong tidal 
current at wharves. Beach at Air Station. No supplies. 

Fernandina.—Good landing for all seaplanes. Unprotected 
anchorage near mud flats opposite city. Protected anchorage 
in creek south of city. Severe northeast gales frequent from 
November to May. Gas and oil at gasoline docks. No sup- 
plies. Six to eight foot tide. Swift tidal current at docks. 
No beach. 

Deland—Landing for small craft only in Lake Breesford 
which is three miles from town. Protected anchorage any- 
where with mud bottom. Gas and oil available at dock. No 
supplies. No tide. No current. No beach. 

Note—tThe St. Johns River route is unsafe for any but very 
small craft south of Lake George, as the river is narrow and 
very twisting. 

Green Cove Springs—Good landing for all seaplanes. Pro- 
tected anchorage on either side of steamboat landing. Gas 
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and oil available from garage by truck to wharf. One to two 
foot tide. No current. No supplies. 

Palatka—Landing and take-off for large craft north of rail- 
road bridge or south of state road bridge. Landing for small 
craft between bridges for take-off in small bridge taxi through 
railroad drawbridge and take-off on north of same. Gas 
and oil available for large seaplanes by truck and for small 
craft at public wharf. No supplies. No beach. No tide. No 
current. 

St. Augustine —Excellent landing for all seaplanes north of 
bridge. Anchorage with mud botom anywhere in front of 
town. Protected anchorage and beach in creek at north end 
of town. Gas and oil available at Capo’s wharf or from 
garages. No aviation supplies. Three foot tide. Strong tidal 
current at wharves. Weather reports from Coast Guard 
Station, as 

Sanford—At head of St. John’s River route for small craft 
Excellent landing. Protected anchorage with firm sand bottom 
near public wharf. Gas and oil available from garages. No 
beach. No tide. No current. No supplies. 

Note—I have operated an “F” boat at the points mentioned 
and this above report is based upon notations made 
at the time. 

Latitude and longitude is not given as I have no 
means of ascertaining this data at hand. 
In giving the rise of tide I have not taken the figures 
for mean neap tide but have given figures which allow 
for the maximum rise due to wind conditions, which 
are of more interest to the seaplane pilot. 


SOME PRINCIPLES GOVERNING THE ESTABLISHMENT OF 
METEOROLOGICAL STATIONS ALONG AIR ROUTES* 


By P. AUJAMES 


Chief of the Radio Meteorological Service of the Compagnie Franco-Roumaine de Navigation Aérienne 


The organization of a meteorological service for an air route 
involves the solution of two distinct problems: ) 

1. Distribution and grouping of meteorological stations ; 

2. Communications. 

Experience gained in the establishment of two lines, Paris- 
Warsaw and Constantinople-Bucharest** enables us to estab- 
oe certain principles, which it may be of interest to note 

ere. 

I. Distribution and Grouping of Meteorological Stations 

Before touching upon the study of this question, it is well 
to recall the principles for laying out an air route. When it is 
proposed, under existing conditions, to establish a regular air- 
plane transportation service between two points 1,500 or 2,000 
kilometers apart, it is out of the question, for technical and 
commercial reasons to fly the whole distance without landing. 

Therefore the line is divided into sections of 400 to 500 kilo- 
meters, terminating in large cities. Aeroplanes traverse these 
sections in a single flight. Example: Paris-Strassburg-Prague- 
Warsaw. 

Laying. Out the Sections—A section of an airway should 
not be regarded as a straight line between two cities (which 
would be a serious mistake), but as a passage-way from 
50 to 100 kilometers wide, within which the actual track 
is determined by experience, that is_to say, from a perfect 
knowledge of conditions in the regions traversed, thus assur- 
ing maximum safety by encircling obstacles, flying over the 
greatest possible number of landing fields, avoiding districts 
om meteorological disturbances, etc. 

In aviation, a straight line is not the shortest distance be- 
tween two points, for example: Constantinople-Bucharest by 
Adrianople and Giurgevo. On this route the itinerary followed 
by the aeroplane changes from day to day and from one part 
of the day to another. ‘ , 

The duty of the meteorological organization consists in 
supplying at any moment information enabling: 

1. The departure of aeroplanes, when the atmospheric condi- 
tions are suitable for flying and landing with safety; | 

2. The determination of the path to be followed within the 
strip of territory constituting the section. 

Meteorological Organization—Granting the above, the 
meteorological organization of a section comprises: 

(a) The division of a section into a certain number of zones. 

These zones are portions of the territory with uniform cli- 
matic conditions. Examples: Champagne, Lorraine, the Ba- 
varian platteau, Thuringia. 


* From “Premier Congrés International de la Navigation Aérienne,” 
Vol.. I, pp. 115-119, Paris, November, 1921. | 
** French Aeronautic Mission in the Orient. 


This division necessitates a very careful meteorological study. 
In each of these zones a variable number of meteorological 
stations will be installed. 

(b) Types of zone meteorological stations, three types: 

1. Central stations for collecting information and making 
soundings, and mountain stations; 

2. Auxiliary observation stations. 

(a) Along the route. 
(b) For near lateral protection. 
3. Stations for distant lateral protection. 


_Central Stations 


These must coincide as much as possible with regular or 
emergency landing fields. In each section it is necessary to 
have at least as many stations of this kind (not including 
mountain stations) as the average number of hours of flight 
required for traversing the given section. A station of this 
type is also established on some summit in every mountain- 
ous region traversed. Such stations are provided with complete 
meteorological outfits. Their personnel comprises at least one 
meteorologist and one assistant. They can, in particular, make 
soundings with pilot balloons (or captive balloons). It is 
assumed that the wind direction and velocity are constant 
throughout the entire zone within which a station is located, 
as determined by the soundings. 

These stations are connected with the auxiliary observa- 
tion stations by some suitable means of communication. 


Auxiliary Observation Stations 


These stations should be located, some in quincunx forma- 
tion relative to the median line of a section and at 40 kilometers 
from this line, the others (few in number) on the line itself. 

It is a common error to wish to increase the number of obser- 
vation stations on the direct line between two points on the 
map. This is.a result of the error committed in defining the 
path of an air route and always results in limited information. 

These auxiliary stations do not make soundings. Their only 
duty is to observe cloudiness and visibility. They do not 
require special apparatus or personnel. It is sufficient to have 
agents residing in the locality, such as teachers, customs 
officers, etc. 

The aerial navigation companies have decided to maintain 
a complete system of these stations. Their distribution in quin- 
cunx alone enables the utilization of the meteorological infor- 
mation, even two or three hours after the observation. The 
fundamental difficulty encountered is that of communication. 
In the usual case of a wind blowing across the section, the 
lateral stations enable a fairly exact forecast of cloudiness and 
variations of visibility in the strip of land included in the 
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section, and, consequently, the determination of the itineraries 
of the aeroplanes. 


Stations for Distant Lateral Protection 


In order to be able to make forecasts for periods of five or 
six hours and to protect the line against violent storms, it is 
necessary to locate meteorological observation stations at dis- 
tances of from 110 to 150 kilometers from the line. These 
stations are selected from among those included in the meteor- 
ological organization of a country. Example: Line, Paris- 
Strassburg: Dijon-Mabeuge; Strassburg-Prague: Frankfort- 
Munich. 


II. Communications 


Since it is important to choose well the location of the sta- 
tions, to group them in a proper manner and to make careful 
and frequent observations, it follows that the most difficult 
problem to solve in the organization of the air routes is the 
problem of communication. The value of the meteorological 
service depends on the efficiency of its lines of communication. 

It is much less difficult to make observations, than to assem- 
ble and ‘make prompt use of them. A meteorological report 
however, is really valuable only at the time of the observation. 

It is necessary, therefore, to establish a very complete and 
perfect system of communications. This can only be brought 
about gradually. It is by constant effort, great patience and 
much expense that valuable results can be obtained. 

The comunication problem consists of two parts: 

(a) Assembling the information ; 
(b) Interpretation and use. 


Assembling the Information 


Central stations and mountain stations must be equipped with 
telephonic and radiotelegraphic systems of communication. 

(a) Radiotelegraphy can alone assure sufficiently prompt 
transmission of information to the other central stations of the 
line. It alone enables the reception of information from these 
stations and from the stations for distant lateral protection. 

Experience shows that aerial navigation cannot do without 
a specialized radiotelegraph system, which alone can assure 
a sufficiently rapid communication for the needs of air traffic 
and the meteorological service. Such a system is being created 
in France and in England. 

The utilization of non-specialized telegraphic and radiotele- 
graphic systems in other countries is the source of great diffi- 
culties. Communications are intermittent and messages travel 
too slowly. Moreover, this expedient does not enable communi- 
cation with aeroplanes. 

(b) The principal and secondary stations are connected by 
telephone (except in special cases). It is necessary to obtain 
telephonic priority, which is very troublesome. The communi- 
cations must be sent at a certain time for regular observations, 
aside from which they are only sent as exceptional messages, in 
case of storm warnings. It is important for these warnings 
to be transmitted as promptly as possible. 


Interpretation and Use 


Assuming that the information is brought together in the de- 
sired time, it is important to profit from it as much as possible. 
First it must be interpreted and then put to the best use. It is 
necessary for the contact between meteorologist and pilot to 
be close and constant. It must be recognized that the pilots are 
very skeptical concerning the accuracy of meteorological infor- 
mation. At the opening of a line, much patience is therefore 
required to win them over and obtain their confidence. 


The meteorological information must be presented in as 
concise and simple a form as possible, easy to assimilate and 
to use. At each airdrome, the meteorological information re- 
ceived must be posted from hour to hour. 
consists in having very legible conventional signs on a map, 


The best means 


as is done at Le Bourget and in general at all the airdromes of — 


the S. N. A. (Service de la Navigation Aérienne) in France. 
But this precaution does not suffice for utilizing the informa- 
tion as a whole. It is dangerous to rely on the memory of the 
pilots and errors of interpretation are to be feared. 

It is necessary to place before the eyes of the pilot, on the 


aercplane itself, a card showing graphically all the information — 


in condensed form and indicating, by way of suggestion, the 
proper itinerary for him to follow and the altitude at which 
he should fly. It is also advisable to obtain from pilots their 
detailed criticism of the information furnished. 

With the “Compagnie Franco-Roumaine” I use a graphic 
system which gives good results. Since the adoption of this 


system the pilots have gradually acquired greater confidence — 


in the value of the reports, and furthermore, it is possible to 
keep strict watch over the work of the meteorological stations. 


Communication from Ground to Aeroplane 


In all of the above, we have supposed that the aeroplanes 
did not have radiotelegraph and radiophone apparatus enabling 
communications with the ground. 

With the approaching use of very large aeroplanes, neces- 
sarily involving radio-electric installations, the meteorological 
communications will also be facilitated. There will also be an 
ie” of information between the ground and the aero- 
plane. 

In general, an aviator should receive information from the 
ground regarding a region an hour before flying over said 
region (sounding by the central station). This information de- 
tei1mines his average altitude of flight. He should also receive 
the reports from the auxiliary observation stations giving the 
visibility and the cloudiness, thus enabling the determnation of 
his itinerary. 

This precaution is fundamentally important for the landing 
zone at the terminal. In fact, it must be ascertained whether 
the visibility is sufficient. The duty of the navigator aboard 
the aeroplane is to intetrpret this information and inform 
the pilots as to the proper route. Furthermore, instruments like 
the “navigraph” of Mr. Le Prieur, enable accurate checking up 
of the route followed. It also enables at any ‘instant the deter- 
mination of the air speed. We can therefore conceive of the 
possibility of accurate observations aboard such an aeroplane, 
which would constitute a veritable flying observatory. There 
will then be a means of checking ground observations on the 
aeroplane from which other aeroplanes flying over the course 
can profit greatly. This advantage, especially in foreign 
countries, will partially offset the lack of satisfactory ground 
meteorological service. The times for making the soundings 
must be determined by definite instructions. They must pre- 
cede, at each point, the regular passage of the aeroplane by 
an hour. 
be ready to reply to questions from an aeroplane. 
must listen frequently for short periods, in order to allow 
the ground stations to send them particularly urgent informa- 
tion, especially storm warnings. 

Such are the principles, learned by experience, which must 
guide us in the organization of a meteorological service. 


(Translated by the National Advisory Committee for Aero- 
nautics ) 


Texas College Students to Receive ments, bombing, 


Flying Training 
observation 


The Air Service Unit at the Agricultural liaison. 


aerial gunnery, 
photography, radio, machine guns, artillery 
and Infantry and Cavalry 


they will do at the camp this summer. Due 
to the hardships of the 609 examination, 
there will be only seventeen men qualified 
for the camp. 

The Cadet Major of the Squadron, James 


aerial 


and Mechanical College of Texas is the 
youngest of five units in that State, having 
been organized in December a year ago. 
The unit started this year with 102 men, 
but the 609 examination (physical examina- 
tion for fliers) disqualified about forty of 
these men. The students are a highly en- 
thusiastic bunch, all intensely interested in 
the course, and many of them will event- 
ually become reserve pilots. 


During the first two years at this college, 
students cover elementary military subjects. 
During the last two years they cover in the 
main purely Air Service subjects, includ- 
ing aeroplane engines, aeroplane instru- 


At the end of the Junior year, the stu- 
dents attend a six weeks’ camp at some 
Air Service field, where they are given a 
great deal of back seat work as observer 
and also given an opportunity to take short 
courses in engines, aeroplanes and all other 
work connected with an Air Service sta- 
tion. Upon graduation these men are given 
commissions as reserve second lieutenants 
and ordered to active duty for a period of 
six months in order to permit them to ob- 
tain their flying training. 


_The camp this summer will be held at 
Kelly Field, and the Junior Class is hard 
at work preparing themselves for the work 


E. Gardner, is a former Air Service officer, 
who left school during the war and en- 
listed for the Air Service. He completed 


»his ground work course at the Univer- 


sity of Texas, his primary training at Call 
Field, and his advanced training at Elling- 
ton Field. After the Armistice, Mr. 
Gardner returned to college, and will grad- 
uate this year in architectural engineering. 
He is considered one of the very best 


cadet officers at this institution, and it is 


in a great measure due to his earnest work 
for the squadron that such an esprit de 
corps in this unit has been built up so 
soon. 


On the other hand, ground stations must always 
The aviators — 


ae 
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COMMUNICATIONS AND BEACONS ON AIR ROUTES 


By CAPTAIN FRANCK 


Service Technique de |’Aéronautique* 


Need of Communications and Beacons 


The aircraft which undertakes a journey requires informa- 
tion as much before its departure as during the flight. During 
travel it is necessary to find a route marked by some suitable 
system of beacons. 

Communications—The information required before de- 
parture is chiefly meteorological in nature. For the navigator 
starts only in case the weather announced to him along the 
route is such that he can safely undertake the journey with the 
aircraft and the navigation instruments at hand. Meteorolog- 
ical information consists in the knowledge of the existing 
weather conditions at different points along the line and in 
a forecast of the probable weather along the route during 
the trip. Now the weather can be known and the forecasts 
made and distributed only when a system of very rapid com- 
munication is satisfactorily organized. 

When he has decided to start, the air navigator should notify 
the point of destination and the principal landing fields along 
the route. The latter would then be able to have the beacons 
in readiness, in case they are not constantly in operation, and to 
assist the aviator by all possible means during the trip. During 
the flight, incidents may occur (such as changes in the weather 
and difficulty in finding the way) which will make it necessary 
for the aviator to communicate with the ground. The ground 
organizations whose duty it is to look out for his safety may 
haye information to send him (sudden and unforseen changes 
of the beacon storm warnings, etc.). Finally, on arriving at 
his destination, he must notify the aerodrome from whence he 
departed, as well as the intermediate landing fields, so that 
at any moment they will be posted as to the position of the 
different aircraft. 

The system of comunications of air routes must therefore 
‘comprise comunications on the ground and between the ground 
and the aircraft in flight. These communications must be 
reliable and practically instantaneous. On this account it is 
necessary to employ means designed for this special purpose, to 
the exclusion of those used for other purposes. The latter 
means may however be utilized in case of failure of the 
former and such use should be anticipated and provided for 
in advance. It is no less true however that the airways need 
their own system of communications. 

Marking—Aerial navigation can use the methods of sea 
navigation and also similar instruments, compass and sextant, 
for example. But while the sea is practically motionless or 
influenced by regular currents, the air is disturbed by currents 
which vary almost constantly in speed and direction and which 
change with altitude. The result is that, when the aerial 
navigator no longer has a landmark to observe, it is impossible 
for him to take account of the possible changes in his drift 
and to follow precisely the desired route. It is therefore 
necessary to place more beacons along the routes he must fol- 
low. Lastly, it is necessary to give him numerous means for 
determining his position or for following a well-defined route 
without losing it, no matter what the weather may be. 

Thus the marking of air routes requires day signals, night 
signals and electro-magnetic or other signals capable of re- 
placing the visual signals in foggy weather. 


Means Employed to Establish Communications and Beacons 


a) Communications —The only means of rapid communica- 
tion suitable for aviation are radiotelegraphy and_ radiotele- 
phony. In fact, these are the only possible means of commun1- 
cation between the ground and aircraft. On the ground, or- 
dinary telegraphy or telephony could be employed, but their 
use would require the installation of special direct lines at a 
prohibitive cost. This method of communication would be of 
value only if multiple telegraphy and telephony made _ possible 
by the use of high frequency on ordinary lines, should become 


- common and thus increase the efficiency of electrical circuits to 


| 


the point of considerably diminishing the cost of a direct com- 
munication by wire. This point has not yet been reached. In 
France, the system of communication adopted on air routes 1s 
the following: ‘ 
1. Land Communications—These are maintained by the aid 


_ of continuous radio sets, with a range of 800 kilometers. These 


| 
| 
| 


sets may be employed either for telegraphy or telephony, as de- 
sired. In practice, land communications are made by teleg- 


_ raphy, thus obtaining greater efficiency. 


| 
| 
| 


From Rapports du Premier Congrés International de la Navigation 
Aérienne, Vol. 1, pp. 110-114. 


2. Communications from the Ground to Aircraft—On the 
ground séts like those described above are employed. Messages 
transmitted by them can be received aboard aircraft up to 500 
kilometers by telegraphy and by telephony. 

On aircraft, the companies use the apparatus found in com- 
merce. The range required depends on the distance between 
ground stations with which it is possible to communicate. The 
routes now in operation can work under favorable conditions 
with sets having a range of 300 kilometers. 

Telephony is very practical for communicating between the 
ground and aeroplanes. In fact, it does not necessitate ac- 
quaintance with the Morse alphabet. After a little training, 
any member of the crew can use, so that it is’ not necessary 
to have a radiotelegraph operator on board. On international 
lines, however, it is difficult for operators speaking different 
languages to understand each other by telephone. 

3. Organization of Communications —All the important land- 
ing fields and all of those where a meteorological station is in- 
stalled are equipped with a station for land communication. 

All terminal fields and all those where meteorological in- 
formation is gathered are equipped with radio’ stations for 
communicating with aeroplanes. 

On a given landing field which needs to communicate both 
with other fields and aircraft, these communications may be 
made either by means of a single station or two different sta- 
tions, according to the volume of traffic. 

) Beacons—1. Day Beacons—These include route land- 
marks and markers on the landing fields. 

To indicate the routes, the names of the landing fields along 
the way are marked with large letters. If this is insufficient 
the names of important places are marked either on the roofs 
or on the ground. Consideration has also been given to the 
question of beacons for air navigators in bad weather. For this 
purpose, captive balloons have been sent up above the layer of 
clouds during foggy or cloudy weather, but up to the present 
time this method has not given satisfactory results. 

Landing fields are marked in the following manner. The 
center of each field is indicated by a circle with a diameter of 
50 meters in which the name oi the field is inscribed. 

In certain cases, four lines radiating from the perimeter of 
the circle indicate the four cardinal points. 

The boundaries of the landing field, wherever they are not 
evident, are marked by spaced lines on the ground, or by- disks 
mounted on low supports. Special markers are placed at the 
corners of the landing field in order to outline its contour in 
snowy weather. All of the obstacles which may exist are 
indicated by red and white pennants. 

The direction of the wind is given by a movable: landing-T 
which automatically orients itself. A flag mounted on an 
elevated support indicates the direction which must be followed 
around the field. 

2. Night Beacons—The marking of routes is accomplished 
by the aid of special lights. The form of the beam is such 
that they are visible at an altitude of 2,000 meters and at a 
distance of 40 kilometers with medium visibility. These lights 
are located in the vicinity of landing fields which mark the 
route, to indicate their situation. If the number thus installed 
is insufficient, others are placed between the fields. They 
emit series of long and short flashes, in different and charac- 
teristic combinations. 

The installation of very powerful lights at certain import- 
ant points on air routes has been considered. Two are now 
being built by way of experiment. It is expected that they will 
be visible at a distance of 150 kilometers with a transparency 
of 9.925. 

Landing fields are marked in the following manner: Their 
situation is determined as already mentioned for the marking 
of routes. Obstacles are indicated by different lights. The di- 
rection of rotation is given by a luminous circle; the direction 
of the wind by a series of lights on the same T used during 
the day. 

The greatest difficulty at night consists in marking the place 
and direction for aircraft to land. The International Aerial 
Navigation Convention recommends a method which consists 
in dividing the landing field by means of lights into three sec- 
tions: a landing section, a neutral section and a section for 
departure. But the direction of these sections must be changed 
whenever the wind changes. It would be necessary, in order 
to accomplish this, to have quite a large night personnel, or to 
adopt a system of subterranean electric lights placed under 

(Concluded on page 190) 
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NOTES ON PROPELLER DESIGN 


The Energy Losses of the Propeller—I 
By MAX M. MUNK 


(Technical Note National Advisory Committee for Aeronautics) 


the propeller and of the magnitude of the losses in each 

single case is of great value to the designer. There are 
three different kinds of energy losses, and the most important 
has been the least often discussed in the publications of recent 
years. This is the friction between the air and the blade when 
whirled through it.. Suppose the propeller to be well shaped, 
so that each blade element is working under a proper angle of 
attack. Corresponding to the induced drag of an ordinary 
wing, there are then coming into action the slip stream loss 
and other similar losses to be discussed afterwards. Besides, 
there is the friction of the blade surface moved through the 
air. 

The drag coefficient which expresses the relative magnitude 
of this friction depends, it is true, on the blade section and on 
its angle of attack or, what amounts to the same thing, on its 
momentary lift coefficient. But the variability of the drag co- 
efficient for reasonable angles of attack is much smaller than 
often supposed, the variation for different sections as well as 
for different angles of attack being small. There is a certain 
minimum of the drag coefficient existing, which it seems can 
always be obtained under reasonable conditions by the proper 
choice of the section, whether the desired lift coefficient be 
smaller or greater. Hence it is admissible to assume the drag 
coefficient Cp to be constant for all propellers under those 
particular conditions for which it is chiefly designed. 

The energy loss produced by the drag is the sum of all 
these losses of each single blade element. Let i be the number 
of blades, b their breadth at the point considered, v the veloc- 
ity of the blade element relative to the air, r the distance from 
axis, dr the length of the blade element, and D the propeller 
diameter. The entire loss per unit time due to friction is then 

D 2 


+ v(v?p/2) b Cp dr 


Tite knowledge of the different kinds of energy losses of 


O 

Excepting the velocity v all quantities occuring in this ex- 
pression are only moderately variable and may be replaced by 
their mean values for the present purpose. This velocity de- 
termines the dynamical pressure vy" p/2; and this pressure is the 
sum of the dynamical pressure of the tangential velocity and 
of the velocity parallel to the direction of flight, for these two 
velocities are at right angles to each other and hence the sum 
of the squares equals the square of the resultant velocity. But 
the square of the velocity in the direction of flight is so much 
smaller than the square of the tangential velocity over the 
greatest part of the propeller blade that it is admissible to 
neglect it for the following estimation of the magnitude of 
the drag coefficient and to make a correction for it afterwards. 
Substitute, therefore, v = 27 rn where n denotes the 
number of revolutions per second. The loss produced by the 
drag remains then 
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This integral has the value 
1 p 
(1) —iCp —bn* D* 7. 
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The thrust calculated in the same way appears 
1 p 
(2) —iCy — bn’ D’a’. 
6 2 


_ The lift coefficient Cl can assume very different values as 
it is not restricted by a lower limit as the drag coefficient is, 
and its upper limit is rather high. For several reasons, how- 
ever, the lift coefficient actually used with propellers intended 
for similar conditions always keeps within narrow limits. A 
lift coefficient which is too small requires too large a blade 
area and hence too clumsy a propeller, also Cp/Cz is thus 
small as a consequence. A very high lift coefficient it not 
compatible with a small drag coefficient nor with a small ratio 
of the drag coefficient to the lift coefficient. There is finally 
the consideration of fairly good efficiency over a wider range 
of constant revolutions for different conditions of flight. For 
all these reasons the lift coefficient of propeller blades is far 
less variable than would appear at first glance, and this holds 
even more for the ratio 


lift coefficient 


drag coefficient 
This ratio has a maximum which occurs for moderately high 
lift coefficients, but the actual lift coefficient will not be very 
different from~ the most favorable one, and hence the ratio 
Cr/Cp can be assumed constant for a rough estimation. 

This leads to a covenient approximate formula for the pro- 
peller loss due to friction. For the useful work per unit of 
time is T V, and hence the ratio of the loss of friction, as” 
given in equation (1) to the useful work T V where the 
thrust T is given in equation (2) can be written 

D n T . r . wh 
(3) 


where A is a constant or at least is nearly constant for all 
good propellers under their best conditions of performance. 

The approximation is valid only as long as the ratio of the” 
tip velocity n D 7 to the velocity of flight is great and the 
efficiency is fairly high. If then the number of revolutions is— 
prescribed, the consideration of the friction alone demands a 
small diameter. In intend to discuss the question of the best 
diameter more fully in a later note, but it may be mentioned 
here that for an usually small diameter the loss of friction 
ceases to be the dominant part of the entire loss and the 
second kind of losses becomes important, calling for a great 
diameter. 

The losses of the second kind are the equivalents of kinetic 
energy transferred to the air in the form of regularly dis- 
tributed motion. The chief part is the slip stream loss. It has 
been discussed so often during the past fifty years that it 
seems admissible to state the result without repetition of the 
proof. The ratio of the lost energy to the useful work per- 
formed by the propeller is * 


1 
Zit Cp 


where 


45 
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p 
v?—D— 
2 4 

*N. A. C. A. Report No. 114 and Technische Berichte II, p. 78. ; 

This becomes 1/4 CP for very small values of CP but the 
approximation is not good for greater values of CP where it 
gives values that are too great. This expression for the loss 
is the minimum, occurring for uniform distribution of the thrust 
over the propeller disc. This condition is not compatible with 
a finité number of blades, for a blade like any other wing is 
unable to produce a finite density of lift at its utmost end. 
Hence the finite number of blades involves a small increase 
of the induced loss. 

A third kind of induced losses is a consequence of the rota- 
tion around its axis which the slip stream assumes. This 
kinetic energy however is not entirely lost if the propeller is 
in front of the fuselage and of the wings. The wings produce 
a kind of honeycomb effect and straighten out part of the rota- 
tion. Besides, the decrease of pressure in front of the fuselage 
and the radiator diminishes the drag of the aeroplane. é 

The additional induced losses can be taken into consideration 
by introducing an effective diameter D’ smaller than the real 
diameter and using it for the calculation of the energy losses. 
If, for rough calculation, the approximate formula for the 
loss, 1/4 Cp, is taken, the result is too great, as said above, 
and it may be assumed that the additional losses are already 
contained in it. : 

The entire efficiency appears now 
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or approximately oe . 
1 — 7 is about A Dn 7/V + B Cp ify 
where A and B are constants which do not vary greatly for 


~~ 


giving the drag of the aeroplane. 
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different propellers under their most favorable conditions. A 
is expected to be about 3/4 C9%/Cy B to be in the neighbor- 
hood of 1/4 for great velocities of flight. 

Another kind of loss is not considerable. This is the loss 
through the interference of the propeller and the aeroplane. 
This loss is not even necessarily positive. The interference 
in general creates a force between both propeller and aeroplane, 
increasing thrust and drag. This alone involves no loss. 
Furthermore, there is the increase of the drag of the fuselage 
by the slip stream. This is often added to the original drag 
of the aeroplane for matter of convenience, and not considered 
as a direct loss of the propeller, although it is to be attributed 
to its existence. The remaining loss of interference is small 
in general and can probably be neglected. 

I have discussed the different kinds of energy losses of the 
propeller with the intention of determining the most probable 
evalue of the respective constants. The data available for this 
purpose are extremely scarce and unexact, but it seems perti- 
nent and necessary to determine the most probable values and 
to use them until they can be replaced by some exact ones. The 
best method for obtaining these at present is the investigation 


of a stationary propeller of the same dimension and speed as 


an ordinary propeller, but especially designed for the test. 
These conditions were fulfilled to a certain extent in the tests 
of Dr. Schmid. * The scale of his propellers was large enough, 
but the speed was somewhat low. Besides, the sections in- 
vestigated were comparatively poor, which is not surprising, 
for the tests were made as early as 1912. With one propeller, 
the distribution of velocity in front and behind the propeller 
was determined too. 

This test showed that the slip stream loss was exactly 100% 
of the expected value. The loss due to rotation was confirmed 
to agree with theory to within 10% error, but here the exact- 
ness of the test was far less. This test then justifies the appli- 
cation of the theoretical coefficients for the determination of 
the induced losses,( leaving thee determination of the friction 
losses only to empirical investigation. 

The same test of Dr. Schmid gives a lift coefficient Cr = 
0.50 and a drag coefficient Co = 0,023 calculated by means. of 
the formulas 1 and 2. Thus Ci1/Cp appears to be 22. This is 
in good agreement with the values known from the ordinary 
‘wind tunnel tests with wing models, if the induced drag is 
taken into proper consideration. 

The second source of information is free flight tests which 
lead to the determination of the efficiency of the propeller. 
These tests consist in gliding tests with stopped engine, thus 
This being known, flights 
with running engine give the propeller efficiency. With air- 
ships, the gliding is replaced by negative accelerated runs with 
stopped engine. The greatest error of the test comes in owing 


*Bendemann: Luftschrauben-Untersuchungen, Muenchen, 1918. 


to the drag of the stopped propeller, which has to be sub- 
tracted from the drag obtained from gliding. I have previously 
published results of both kinds of free flight tests and refer 
to them, as I am better acquinted with them than with similar 
tests made by others. The tests with the Brandenburg sea- 
plane gave a maximum efficiency of 71%, so did the tests with 
the Zeppelin airships. It has to be mentioned that both air- 
craft had a comparatively low speed and hence their slip 
stream loss was high. The method of calculation described in 
the first part of this note gave: 


Cr Cp 
Jest of-Drv Schimide.s. em 0... 5. Se ee 0 e023 
Brandenburg’ ‘Seaplane:,.3,... / caueeetaeaiie ous 04 .024 
Zeppelin -Awshing pai. <<: Cee ears 54 .025 


From these data I conclude that the probable value of the 
minimum Cp for propeller blades is .024. As explained be- 
fore, this coefficient refers to too small a dynamical pressure, 
the dynamical pressure of flight being neglected, and it should 
be applied when using the formulas 1 and 2 only. Now the 
mean tangential velocity is about 


0.7 1 Dnt 0:7 We corm ==.550 ‘ft/sec. 


The velocity of flight is about 140 ft/sec, and the square of 
this velocity of flight is about 614% of the square of the mean 
tangential velocity. The value for Cp appears from this to be 
6% too large. The most probable value of the drag coeffi- 
cient is then finally 

Cp = 0.020. 


The presentation of this important value and of. the reasons 
which lead me to its adoption is the main subject of this note. 
The value of CL/Cp would appear to be 22. This value is not 
changed by the correction of the dynamic speed. 

The constants are then expected to be A = 0.034 and B = 


0.25. The maximum efficiency of any propeller is then about 
Dn 7 
1 — 0.034 — 0.25 
p 7 
V We ae ID 
4 
For an average value of CL = 0.50 this would give 
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An experimental method which also gives information on 
the air forces of propellers are tests with small propeller 
models, mostly at low speeds of revolution. These tests of 
course can not be used for the determination of the drag co- 
efficient, as this coefficient depends on the Reynolds number. 
It has been found however that most of these tests give about 
the same result, so that if others give greatly different values, 
these tests must be considered as doubtful. 


AVIATION IN MONTANA 


Taking pride in the past advancement 
made in the face of unusual obstacles, 
Montana aviators are looking for this year 
to produce the greatest aerial activity yet 
known in this region. A number of new 
ships have come into the State, and var- 
ious towns are preparing for the laying out 
of landing fields. In the past two seasons 
interest in flying has developed rapidly 
among the public, and the increase in 
civilian flying is expected to be rapid and 
large from this year on. 

Although there was some flying in the 
State preceding the World War, the his- 
tory of Montana aviation as a commercial 
proposition does not begin until the spring 
of 1919, when former Lieut. John Farrell 
organized the Montana Curtiss Aeroplane 
Co. at Bridger, Mont. The company 
operated two Curtiss JN4-D’s successfully 
during the summer of 1919, but disorgan- 
ized in the fall. The pilots were Farrell 
and W. G. Setzler. 

The Inland Empire Aerial Training Cor- 
poration of Butte, was incorporated in the 
summer of 1919 and operated one Curtiss 

4-D. Former Lieut. G. Rees was 
the pilot. For a year the corporation was 
highly successful, adding two machines to 
its fleet, a Curtiss Oriole and another 
JN4-D. These machines were flown by 
former Lieut’s R. N. Wilford and William 
Iverson. , 

Pilot L. G. Rees holds three records for 


flying in Montana. He crossed the con- 
tinental divide with passengers in a Cur- 
tiss JN4-D five. times without accident, fly- 
ing at an altitude of 9,000 ft. He carried 
the youngest passenger ever taken aloft in 
Montana, Evelyn Schmidt of Whitehall, 
age ten weeks. This may be a world’s 
record. Pilot Rees made the first regular 
delivery of newspapers by aeroplane in 
the northwest, carrying editions of the 
Billings Gazette of Billings, to Roundup 
and Winnett. In the summer of 1920 this 
company met a serious setback the Oriole 
being destroyed by fire. 

Thereafter L. W. Lamb with Pilot Rees 
formed the Montana Standard Aeroplane 
Co. of Billings and operated successfully 
during the 1921 season. The company is 
now mapping out a large program for 
1922. This company last year used Lin- 
coln Standard Aeroplanes. 

The Aero-Miles City Club of Miles City 
was organized in the winter of 1920-21. 
The Club flew two Curtiss Standards and 
accomplished much good work last sum- 
mer. E. T. Vance and A. W. Stevenson 
were the pilots. ; 

So far the various Montana aviation 
companies have derived their revenue from 
passenger carrying, exhibitions and differ- 
ent forms of aerial advertising. 

Among the private owners of aeroplanes 
in the State are the following: 

Perry J. Moore Jr. of Twodot, a rancher 


who has done considerable flying in Mon- 
tana and California. He has a Curtiss 
Jennie. 

Ex-Lieut. Seamore Anderson of Billings, 
who has made several long cross-country 
flights in his Curtiss JN4-D, and who re- 
cently was elected, Yellowstone County’s 
chairman of the World Board of Aero- 
nautical Commissioners. 

Dr. Anderson of Roundup, who bought 
a K6 Standard in order to be able to 
answer country calls in a hurry. 

Ed. Follensby of Helena, a garage man 
who is a flying enthusiast, and who bought 
a Canadian Curtiss for sport purposes. 

Fletcher Woolston of Forsyth, who also 
owns a Canadian Curtiss with which he 
has done considerable flying throughout 
the State. 

Ed. and Bob Westover of Billings, who 
purchased a Lincoln Standard Turnabout 
from the Montana Standard Aeroplane Co. 
and are doing good work in promoting 
civilian flying. 

Mr. Hoil of Winnett, a banker who 
wanted fast transportation to and from 
the Cat Creek Oil fields, so he bought an 
OXX6 Standard. 

The Montana Standard Aeroplane Com- 
pany of Billings, is in position to furnish 
any information desired to pilots contem- 
plating a, flight into or through Montana 
this year, and will gladly extend it on 
request. 


180 


AERIAL AGE WEEKLY, May 1, 1922 18] 


Vhere Wright Aeronautical Engines 
; Are Made | a 


* AGE Approximately 7 acres, located on Main Line of Erie Railroad. 
K 90,000 square feet. : 


SRIPTION Four floors, size 75 ft. by 300 ft. Concrete and steel heavy mill type 
construction, 250 pounds per square foot loading. 

(IPMENT The plant is equipped at present to produce, and is producing ap- 
proximately 300 engines per year, with spare parts therefor, and has 
ample capacity in addition to provide adequately for all spare part 
wy requirements for all types of engines previously produced. The equip- 
ment of the plant provides for the complete manufacture of various 
: ' type engines produced, including bronze and aluminum castings, ex- 


cept bar steel and drop forgings. The capacity of the present plant 
could be expanded to produce engines at the rate of five per day in 
| the present building. In an emergency the present acreage would 
% allow of enough additional buildings and equipment being provided 
i! within six to eight months to produce engines of any one type in 
quantities of at least 25 per day. 

The plant has employed during the past year an average of 450 peo- 
ee ple, which includes a complete Engineering Department and Experi- 

mental Shop. 


RIGHT AERONAUTICAL CORPORATION 


Paterson, New Jersey, U.S. A. 
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Joint Training of Coast Artillery and 
Air Service 


The War Department is taking action 
to insure co-ordination of the Coast Ar- 
tillery and the Air Service in coast de- 
fense, under the basic principles of war- 
fare and training recently laid down. The 
chiefs of the two combatant arms con- 
cerned have been instructed to consider 
together the question of joint training, 
with a view to carrying out experiments 
in joint training and tests of material 
during the coming summer. 

The war with Germany furnished such 
an exhaustive test of the powers of mobile 
troops that the doctrines of training for 
such troops were firmly established. Coast 
defense, however, was not so extensively 
tested, and many questions of the best 
methods and material to be used were 
not solved in battle. Since the war vari- 
ous experiments, such as the bombing of 
warships, have indicated the increasing 
power of aircraft in coast defense. It is 
with a view to developing the potentiali- 
ties of this new arm, as well as to insure 
properly co-ordinated training, that the 
War Department is taking action. 

Both branches undoubtedly have an im- 
portant role in coast defense, and tests 
will be for the purpose of obtaining co- 
ordination in their training. It is expected 
these tests will include: 

(a) Anti-aircraft target practice 
against air targets to determine 
the vertical range at which bomb- 
ing planes could operate without 
being subjected to effective fire. 

(b) Bombing practice against coast 
defense installations. 


Scott Field is Working on Two Racing 
Balloons 


Scott Field is constructing a second 
balloon for competition in the U. S. bal- 
loon race which is to be held in Milwau- 
kee, Wis., next month. The race was 
to have been started at Milwaukee on 
May 8 and the local aviation camp was 
to have been represented by one balloon. 
With the changing of the date from May 
8 to May 31, permission was given to A. 
Leo Stevens, the civilian aeronautical 
officer at the field, to construct a second 
balloon. 

The first balloon is nearing completion 
and the second, which will be a sister ship, 
has been started. The ships will be known 
ASE SING MZ RAlIG PGES ANOS. 

Each of the balloons will have a capac- 
ity of 80,050 cubic feet and will be 105 
feet from bottom of basket to top of the 
balloon. Word of the changing of the 
date for the starting of the balloon race 
has just reached Mr. Stevens from. the 
Aero Club of New York. 

The balloons which will be entered in 
this year’s race from Scott Field will be 
the second and third ships ever entered 
in a race. Mr. Stevens who is supervising 
the construction of the two ships at Scott 
Field also directed the manufacture of the 
first ship which was entered in the race 
at Omaha, Neb. 

A large crew of men are busily en- 
gaged on the balloons at Scott Field. 
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The 318th Pursuit Group, Organized 
Reserves 


The 318th Group, Pursuit, Organized 
Reserves, with headquarters in Indian- 
apolis, has three squadrons, the 462nd, 
463rd and 464th in Indiana (Kokomo, 
Wabash and Indianapolis) and the fourth, 
the 465th, at Louisville, Kentucky. At 
present there is only one Regular Army 
Air Service officer detailed with the Group. 

The 464th Squadron at Indianapolis is 
the only organization nearly approaching 
its full complement of officers. Some en- 
listed men have already been signed up by 
recruiting officers appointed within this 
squadron, and all details pertaining to the 
squadron are being studied and rapidly 
mastered by the flight officers in order that 
the unit may begin to function as such. 
The remaining squadrons in Indiana have 
only enough officers assigned, or available 
for assignment, to compose a full flight 
in each. 

The former Air Service officer presents 
a different problem, regarding applications 
for Reserve Commissions, from a line offi- 
cer. The reserve line units have a more 
or less full quota of officers, whereas the 
Air Service units are sadly lacking in the 
available number of commissioned person- 
nel. Being a comparatively new branch, 
there are no officers of long experience such 
as may be found in the Infantry, for in- 
stance. There are very few men holding 
Reserve commissions in the grade of cap- 
tain, and hardly any in the field officer 
grade. 

The work of an Air Service officer is 
considered very hazardous by wives and 
families of ex-aviators, most of whom have 
acquired the first named since leaving the 
service, so that pressure is brought to bear 
upon those men who would like to try 
SS “hand” again by entering the A. S. 


“The majority of men now holding reserve 
commissions are those who completed their 
training just before the armistice or re- 
mained in long enough to get the rating. 
The old flyers look askance at the Re- 
serve program, that is, those who have re- 
mained in touch with Acts of Congress 
regarding the Reserve Corps. Once a flyer, 
there will always be an attraction for them 
in flying. So to induce these valuable men 
to re-enter the game as an officer in the 
reserves, they must have a definite assur- 
ance of a sufficient amount of flying. With 
this assurance, it is believed there will be 
applications and enough men commissioned 
to fill the quotas desired. 

The Aero Club of Indianapolis, most 
members of which are numbered among 
the personnel of the 464th Squadron, are 
endeavoring to acquaint all former service 
men, by personal contact and_ publicity 
gained in their activities, of the fact that 
the 464th is going to fly—and very shortly. 
The dedication of Schoen Field on Sunday, 
March 26th, was attended by all members 
of the organization. Schoen Field, at Fort 
Benjamin Harrison, is named in honor of 
an Indianapolis boy who was shot down 
overseas. This dedication marked the first 
official appearance of the 464th. 

One steel hangar is being erected at the 
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field, and material for two more will ar- 
rive shortly. There will be about ten JN6H 
planes, one DH4B, and probably a Fokker, 
for use by the squadron this spring and 
summer. This should increase the en- 
thusiasm and esprit not to say applications 
for Reserve Commissions. 


Death of Major Simons and Lieut. 
Fitzpatrick 


Two Army Air Service pilots made the 
supreme sacrifice in order to advance the 
science of aviation—Major John W. 
Simons, Jr., and 1st Lieut. Gerald H. Fitz- 
patrick, who were instantly killed near 
Ellington Field on April 3rd, when the 
planes they were piloting collided in the 
air. 

Major Simons, who was 35 years of age, 
had 14 years’ service in the Regular Army, 
being appointed a 2nd Lieutenant in the 
Infantry on January 4, 1908. On March 
3, 1914, he was promoted to the grade of 
1st Lieutenant. During the World War he 
was detailed a Captain in the Aviation Sec- 
tion, Signal Corps, in November, 1917, and 
he was promoted to the grade of Major 
on February 23, 1918. 

He was sent to Rockwell Field, San 
Diego, Calif., for flying training, in April, 
1918, and completed same on July 15, 1918, 
when he was rated as a Junior Military 
Aviator. From Rockwell Field he was 
sent to Langley Field, Hampton, Va., as 
a representative of the Bureau of Aircraft 
Production in command of all aircraft ex- 
perimental activities at that station. His 
next assignment was that of Commanding 
Officer of Park Field, to which station 
he was sent in November, 1918, remaining 
there until September 18, 1919, when he was 
assigned to duty as District Material Dis- 
posal and Salvage Officer at Buffalo, N. Y. 

In August, 1920, he was transferred to 
the Office of the Chief of Air Service, 
Washington, D. C., for duty as Assistant 
Adiministrative Executive. Desiring to re- 
ceive further flying training, his application 
to taxe the advanced course in pursuit 
training at Ellington Field was approved, 
and he proceeded to that station in Janu- 
ary, 1922. 

Major Simons was considered an ex- 
cellent pilot, and made many long cross 
country flights. Of a genial disposition, he 
was well liked by all who came in contact 
with him, and his many friends in 
Washington and elsewhere will keenly feel 
his loss. 

Lieutenant Fitzpatrick was 24 years of 
age and a native of St. Louis, Mo. He 
was appointed a flying cadet in October, 
1920; and was sent to March Field, River- 
side, Calif., for flying training. He com- 
pleted his primary training in April, 1921, 
took the examination for a commission in 
the Air Service, Regular Army, and re- 
ecived an appointment as 2nd Lieutenant on 
August 4, 1921, being shortly thereafter 
promoted to 1st Lieutenant. In December, 
1921, he was sent to Ellington Field for 
advanced training in pursuit flying. 

The Air Service sends its condolences to 
the bereaved relatives of these two officers. 
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FOREIGN NEWS 


London-Brussels Service 


‘The Instone Air Line, Ltd., has now been approved by the British 
Air Ministry as the company to operate a subsidized air service be- 
tween London and Brussels, 


Night Flight Croydon to Lympne 


‘The first flight by night over the British portion of the Continental 
Air Route (Paris, Brussels, Amsterdam, etc.), was carried out by an 
Air Ministry machine in order to test the ground organization which 
has been. established for commercial flying a night between London 
and the Continental capitals. 

‘The aeroplane which carried eight people, including a navigator, 
wireless officer, and the Air Ministry officials responsible for the 
lighting and wireless arrangements of the route, left Biggin Hill 
about 8:30 p. m., flew to the London. Terminal Aerodrome, Croydon, 
and landed there. The Pilot in charge, who has had great experience, 
expressed the view that the flood lighting arrangements on the aero- 
drome, by means of . dispersed pearchlient beams, together with the 
illuminated Landing “L’s’, were the best he had seen and made 
landing as easy by night as by day. 

The aircraft left Croydon Aerodrome about 9:20 p. m. and steered 

a direct course for Lympne Aerodrome on the coast. Temporary 
Aerial Lighthouses were in action at Tatsfield and at Cranbrook, and 
these were easily eae up. Shortly after passing the Cranbrook 
Light the Pilotage Light on Lympne Aerodrome became clearly visible. 
The machine then flew over Lympne Aerodrome and continued over 
the Channel towards St. Inglevert, the first aerodrome on the French 
side. The Marine Lighthouse at Cap Gris Nez, which had been 
visible as soon as the aircraft was over Biggin Hill, gave an excellent 
leading mark and very soon the French Aerial Lighthouse on St. 
Inglevert Aerodrome also came in sight. Turning back on its course 
the Aeroplane then crossed the coast near Folkestone and headed 
direct for the Pilotage Light at Lympne at which aerodrome an easy 
and smooth landing was effected. Leaving this station at about 11:30 
Pp.;m. a course was re-traced to Croydon, the lights of the Terminal 
Aerodrome being easily picked out from all the mass of lights of 
Croydon and London generally. After circling Croydon Aerodrome 
the aircraft was headed for Biggin Hill where a landing was effected 
with the help of wing tip flares and ground flares. 
_.The general impressions of those who made the flight were that 
it is easier to find a course by night than by day and that provided 
the Continental | round organization is as good as our own there 
should be no difficulty whatever in commercial night flying over the 
London-Paris route. 


F. Handley Page States German “Gotha” Was Copy 


London—The Handley Page Co. has a claim before the Commission- 
ers on Inventors’ Awards concerning the “O” and “V” type of bi- 
plane as made by others during the war, by direction of the war- 
time authorities. 

F. Handley Page, managing director of the company, testified in 
connection with the claim that the German “Gotha”? was a copy of his 
machine and until the Germans captured a Handley Page, all com- 
plete, and were able to fly with it, they were not conversant with 
the structural details or convinced of the aerial dynamics in regard 
to big machines. 


Austria: Conditions Governing Flight 


In consequence of the admission of Austria into the League of 
Nations the provisions of the Treaty of St. Germainen-Laye relating 
to Allied aircraft flying over Austrian territory are no longer in force. 

Foreign aircraft flying over or landing on Austrian territory must be 
provided with a permit issued by the Austrian Ministry of Roads and 
Communications. 


China’s Air Service Wilting 

Chinese “finance”? was ever a thing to be marvelled at, and one 
of the latest enterprises to suffer at its hands appears to be the 
Air Service which was inaugurated last year under such favorable 
auspices with the assistance of Messrs. Vickers, Ltd. It seems that 
the cash provided, which should have gone to run the service to a 
commercial success, has filtered away through the Government inapti- 
tude until nothing remains for wages, coupon interest, or anything else 
—without some financial miracle happens. From latest reports it 
looks as if the whole scheme may easily become another monument 
to Chinese methods of how not to do it. 


London Continental Air Service 


Acording to London newspapers, thirty new air expresses are to be 
“put on’ the London Continental Air Service this year to cope with 
the great increase of traffic. The British contribution includes a num- 
ber of an improved type of twin-engined Handley Page machines, each 
for 12 passengers. In addition, there will be a fleet of machines built 
by the DeHaviland Aircraft Company. 

A new fleet of 14-seater Goliath airplanes will be operated by a 
Belgian company between London and Brussels, while a week or so 
hence will witness the trials of the first of a fleet of four-engined 2°- 
seater super air expresses that one of the French companies is building. 
The airways are also to be extended, and instead of Paris being the 
terminus, it will become a junction, with services running to Marseilles, 
Lausanne, Warsaw and Casablanca, in Northern Africa, while it is 
hoped to extend the airway on the British side from London to Man- 
chester and then across to Dublin. 


Russio-German Air Traffic Company 


A statement in a Russian newspaper announces the formation of a 
Russo-German air traffic company, which will begin operations by estab- 
lishing an air route between Moscow and Konigsberg, to connect with the 
Berlin-Konigsberg express train services. An agreement has already 
been concluded between the Russian commercial delegation in Berlin and 
German interests, among whom are Herr Rathenau’s organization, the 
General Electric Company, the Hamburg-Amerika Line, and the Zep- 
pelin Company. Germany is to recover full freedom in the matter of 
the construction of non-military aircraft, and the establishment of air 
services beginning in May. 
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Mexican Air Service 


Trade Commissioner P. L. Bell, at Mexico City, has sent to the Auto- 
motive Division, Department of Commerce, a translation of a permit 
recently conceded by the Mexican Ministry of Communications and 
Public Works to the representative of the Cia. Mexicana de Transportes 
Aerea, S. A., for the establishment of an airplane service between Mex- 
ico City and points in the States of Vera Cruz and Tamaulipas. In view 
of similar permits ready to be granted in the near future, this one may 
be taken as a very good example of what parties interested in the devel- 
opment of commercial aviation in Mexico may expect in the way of 
Government permits and their conditions. It should be noted, further- 
more, that this permit is not an exclusive ome and does not carry the 
usual features of the old-time “concession.” 


Netherlands Market 


Mr. Joseph W. Vander Laan, Secretary to American Legation, The 
Hague, reports that the market for American aircraft in the Netherlands 
is centered in the Army, the Navy and the Colonial aviation, and in the 
Royal Dutch Air Service Co., known abroad as the K. L. M. While the 
needs of the Dutch Army aviation are relatively small, and the K. L. M. 
has definitely decided that during 1922 it will fly Fokkers, American air- 
craft builders may be able to compete successfully for contracts from the 
Navy and the Colonial aviation. 


Czechoslovakia 


Engineer Janak, head of the Automobile and Flying Department of 
the Ministry of Social Welfare, returned from Berlin on February 17th. 
He concluded with representatives of the German Government a provis- 
ional agreement on a reciprocal basis regarding regular air service, 
passengers and goods, between Prague and Berlin. The agreement, it is 
said, will be signed in March. The governments of the two countries 
will each select a company to participate in the service, which will either 
be alternatively or simultaneously in opposite directions. 

This means that as soon as Germany is permitted, by the Peace Treaty, 
to make international flights (end of 1922) German machines will be 
allowed to fly to Prague and over Czechoslovak territory, A new flying 
company will be formed at Prague, under the protection of the. Legio 
Bank, with a capital of 8 million kronen. Deputy Rychtera will be 
president of this company. The amount of the government subsidy, 
which will be paid to this company, has not been fixed, but it is 
expected that it wili be equal to that allotted the Franco-Roumanian 
Company. 

This new Czechoslovak aviation company will use, as far as possible, 
aeroplanes of Czech manufacture. Recently the “Aero” Aircraft 
Factory at Prague has successfully tried out an air transport limousine, 
which will probably be purchased by the new aviation company. The 
“Aero” limousine has a wing area of 52 sq. meters and a carrying 
power of 40 kilos per sq. meter, weight 1300 kilos, and will have a 
capacity of 5 persons and 100 kilos of baggage, and will carry petrol 
for four hours’ flight. The engine is a German 260 h. p. Maybach motor. 
The Military Aircraft Works are also working on an air transport 


limousine designed by engineer Smolik. 


Prague-Vienna Service 


It is reliably reported that negotiations have begun between repre- 
sentatives of the Czechoslovak and Austrian Governments regarding 
a regular air service between Prague and Vienna. 


Buenos Aires-Montevideo Service 


The first trip of the new bi-weekly aeroplane service between Buenos 
Aires and Montevideo took place on December 17th, the distance of 
220 kilometers across the River Plate being covered. in approximately 
1 hour and 10 minutes. The aeroplane has room for four passengers. 
On the first return trip 1,270 letters were carried to Buenos Aires. 

very successful aviation meet was recently held in Montevideo. 
Two Avros, two Spads, and a Salmson were piloted by daring aviators, 
who thrilled the audience by corkscrew and Immelmann turns, the 
“falling leaf,” and “looping the loop.” 


Honduras School 


The Young Men’s Club, which is interested in the advance of aviation 
in the country, is about to order aeroplanes from Italy for the equip- 
ment of the first Honduran School of Aviation. 


Bristol Engines in France 


We understand that the Bristol Aeroplane Co., Ltd., have concluded 
arrangements for granting the sole license to manufacture the 400 H.P. 
“Bristol’? Jupiter radial air-cooled aero engine in France to the well- 
known Gnome & Le Rhone Engine Co. The announcement is of more 
than ordinary interest from the fact that this is probably the first 
Occasion upon which the manufacturing license for an aero engine 
of British design has been acyuired by a French manufacturer and is 
an indication of the high estimate formed in regard to the ‘‘Bristol’’ 
engines by the French aviation experts. The fact that the “Bristol” 
Jupiter and “Bristol” Lucifer engines are the only two air-cooled 
engines which have ever satisfied the strenuous conditions of the 
British Air Ministry Type Tests, coupled with their excellent record 
for reliability and performance in) the air, has created a great impression 
in Continental aviation centers. The selling rights for the ‘Bristol’’ 
Jupiter engine in France and many of the countries of Europe have 
also been ceded to the Gnome & Le Rhone Co. 


Planes Assist Seal Catching 


A Grand catch of 50,000 seals is recorded from Montreal as the 
first week’s haul of the Newfoundland Sealing Fleet, which was guided 
by aeroplanes to the location of the herds. 


France to Have a 1922 Aero Salon 


It has now been definitely decided by the Chambre Syndicale des 
Industries Aéronautiques that they will hold an Aero Exhibition in 
Paris. this year. It will be, as before, at the Grand Palais, and although 
the actual date is not yet settled, it will probably be in December 
for a fortnight, although there are many who would prefer September 
to be the selected month. 
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SOARING FLICHT 
A Study of the Vulture and Colden Eagle 
(Continued from page 7) 


HE Eagle fears none but man, and even him he fears but 
little. Brought to bay, he does not hesitate to hurl him- 
self at his enemy. In captivity he is at first exceedingly 

dangerous, and his ferocious temper renders him an untamable 
animal. It requires great skill to succeed in impressing him 
with fear, and when he becomes excited he will fight to the 
death. 


Nature has created him to keep down undue increase. In this 
he is like the tigers, the sharks and the pike. This tyrant 
of the air is abundantly provided with all the weapons neces- 
sary for his murderous life. His arms consist of eight talons 
as long as a finger, curved and sharp-pointed and moved by 
terrible muscles. His much-hooked beak serves him to carve 
the animal perforated by his talons. 

His wings are large and exceedingly strong. They are pre- 
eminently adapted to sailing flight. He rarely beats the air 
unless there is no wind, or unless he is loaded with a prey. 
Pen is powerless to depict the majesty of his gait, the ampli- 
tude of the immense circles which he sweeps in the air. At 
times he is absolutely motionless. He is examining the field 
or watching a prey; then suddenly he drops hundreds of yards. 
He falls like a meteor with the velocity of bodies falling 
through space. 

The speed is such that it produces a sound difficult to 
describe. It is not like that of a bullet or of a cannon ball, but 
must be heard to get a true conception. Then, when within a 
dozen feet of earth, his wings’ great strength safely checks 
his descent; and this at once, in half a second—merely by 
expanding his wings to their full spread. 

His skill is wonderful; never a miss makes he. His eyes 
are excellent. From high up in the air he spies out the rabbit 
hiding in the thicket, or the inconspicuous duck swimming 
among the reeds. He uses his talons, the arms with which he 
kills, in a remarkably efficient manner. In captivity, when 
he is hungry, with a single claw he catches on the fly the 
morsels of meat thrown to him, and never misses them if they 
pass within his reach. 


His movements have all the precision of those of small 
birds. He is free, quick, sharp, and powerful in his move- 
ments. Above all, his power of taking in all at a glance 1s 
very remarkable. As the motor-muscles of the eyeball are but 
little developed, he is compelled to turn his head whenever 
he desires to see anything sharply. His head then assumes 
splendid poses. His eye, that brilliant gem set under a deep 
arch, darts out lightning glances. His curved beak, his 
savage air, his sharp head-feathers, bristling up and forming a 
diadem—all that ensemble of vehement sweeping outline—make 
the Eagle a model of audacity and of power. 


He lords it over a territory which he always selects of vast 
extent. All the smaller mammals dread him; the young of 
larger animals fear to be seen by him; the young chamois 
crouches up to its dam, the old bucks call the herd and 
stamp their feet with fury. Man himself, in infancy, has been 
attacked by him. 


He is intelligent only from a hunting point of view. A very 
interesting spectacle is that of a family of Eagles making a 
raid in order to furnish the nest with provisions. The male 
is up a hundred yards in the air, quite motionless. The female 
is beating the thickets. Her flight while doing this has an 
ease of great elegance. She follows the undulations of the 
ground without effort, glides from one hill to another, de- 
scends and reascends the mountain slope. When a prey ap- 
pears the two spouses are upon it at the same time. It often 
happens that a hare starting up 10 yards from the female 
is caught by the male, who was stationed a hundred yards 
away in the air. He dives head-formost, is upon the prey in 
four or five seconds, picking it up on the fly. If she is in 
the mountains, he first plunges into the valley with his load, 
and with great wing beats reascends to his eyrie. There the 
spoils are divided, and this never takes place without much 
dispute, despite the matrimonial bonds. 


Hannover Glider Won Highest Awards’ 


Mr. George Madelung, now connected with the Glenn L. 
Martin Company, Cleveland, Ohio, took part in the manage- 
ment and was in the Rhoen during the soaring competition 
held in Germany last year. In view of the statements published: 
in AERIAL AGE crediting the highest awards to the Aachen 
Soaring Monoplane, Mr. Madelung points out that a. glider 
designed by him, the Hannover, won the highest awards, which 
were 60 per cent more than those won by the Aachen. 

As to the record breaking flight of Mr. Klemperer, which 
took place on August 30, 1921, this record was exceeded on 
September 5 by the Hannover glider which made a flight 
of 15 minutes 40 seconds in which it covered a straight line 
distance between starting and landing points of 4%4 miles. 


Wing Areas and Weights of Soaring Animals 
Perhaps the heaviest of the soaring fliers is the California 


Vulture which often weighs as much as twenty pounds. 


Turkeys often weigh twice this, while the albatross is occa- 
sionally found weighing eighteen pounds. Still heavier than 
these may have been the Petrodactyl (now extinct) which, 


- however, weighed no more than thirty pounds. 


No flying creature that ever existed appears to have been 
as heavy as the combination of a man with the lightest struc- 
ture that can be made to support him, and this fact often has 
been cited as an argument against the possibility of human 
flight. But in this connection it is a significant fact that the 
areas and the power required to support a given weight 
steadily decrease in passing from the smaller flying animals 
to the larger. - 

The most conspicuous features to be discerned in a study 
of soaring bird forms are the usually extreme length and 
narrowness of the wings, the lower sustention per unit of area 
than prevails with flapping fliers and a quite different type of 
curvature to the wing sections. 

The pterodactyl, a bird-like reptile, which is known only 
from the discovery of fossil remains in strata of the Cretaceous 
period, measures in ordinary specimens about twenty feet from 
tip to tip. They were, however, very light, the wing bones 
that have been found being mere shell-like tubes of large 
diameter and extreme thinness. (The fact that there once ex- 
isted a larger flying animal than any existing today has been 
held to prove a greater density to the earth’s atmosphere in 
pre-historic times.) Calculations of the power exerted by this 
reptile in flight show that it required .036 horsepower. | Its 
weight being thirty pounds and wing area twenty-five pounds, 


its weight is only 1.2 pounds per sq. ft. and 833 pounds per 


horsepower. A 
Table of Soaring Animals 


Nome Weight Wing Area Pounds 
(pounds) (sq. ft.) per sq. ft. 

Cabbage Butterfly ........ .000169 -00942 0179 
Maiden Dragon Fly....... .000423 -01415 0298 
Laughing Gully ccccicl% 0.) 0s, —— — .62 
Spasrowieblawicateeis 6 aes .549 -69 .79 

errinigy Gull) Me atie ts ces 4 2.18 2.41 9 
Stock ies aa me eewae seas sic aic 4.78 4.57 1.04 
scavenger, Vultures. i... -—— - 1.052 
Turkeys Buzzard myst <.\- — 1.052 
White Pelican (5 .0.4).0. + ———_ a 1.052 
Ptérodactyl | \-hiotnuin. |. cen a's 3 25. 1,2 
Seas Bagley, aeemicia's oc0 es 10.57 8.05 1.30 
Griffon) Valtare 0 ysis «a —— 1.456 
Eared Vulture —— 1.456 
CONOR Wer serra ctelain,t ae 17. 9.85 1.726 
ee WOK petercionete bse 2.91 1.65 1.76 

AMINO Meyers aie eis si ter entre oS — 1.818 
ABAtHOSS Vein 0 (Sys ese case 25.36 8.12 3.12 
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Radio Equipped Planes 


Spokane, Wash.—Radio equipment is to 

be installed at once in aeroplanes of the 
United States Aircraft corporation here, 
acording to announcement by C. H. Mes- 
ser, president. 
_ With the equipment, capable of send- 
ing or receiving messages for 1,000 miles, 
the ships can be at all times in touch with 
the field. Receiving equipment will consist 
of wireless telephones. Additional safety 
in operation and greater usefulness will 
result from the installation of the phones, 
Mr. Messer said. 

All pilots and students of the company 
must learn radio as a part of their course, 
according to Mr. Messer, inasmuch as he 
considers it one of the big steps in’ the 
advancement of aviation. 

“By means of the wireless we will at 
all times be in touch with the local field,” 
Mr. Messer said. “It will be impossible 
to lose the way or the sense of direction 
in fog or heavy smoke from forest fires. 

“As soon as we have the equipment in- 
stalled and under way, we will invite the 
public to the field to witness the demon- 
stration of the men in the ship at a dis- 
tance talking to persons on the ground. 

“Tn addition we plan to put a receiving 
set in an automobile and go to all larger 
cities of this district and give demonstra- 
tions. 

“Instruction work of a preliminary na- 
ture will be given at our Modern Auto 
school, but later pilots and students will 
be given their work in the air while actu- 
ally flying. 

“By means of equipment we are planning 
to install at the field, a device known as 
the ‘radio compass.’ It is so worked that 
a pilot, no matter what distance he is 
flying, can locate his own field and tell the 
exact direction in which he is traveling. 
The equipment we will use has been given 
an initial tryout.” 


Congress to Risch: Bill for Control of 
Radio 


Congress will expedite legislation vesting 
control of radio communication in a gen- 
eral advisory board under the Department 
of Commerce, it was declared, following 
conferences of Secretary Hoover and 
Congressional leaders. 

Senator Kellogg (Minn.) and Represent- 
ative White (Me.) will have charge of the 
radio bill now being drafted under Mr. 
Hoover’s direction by a committee of ex- 
perts. 

Mr. Hoover’s reports today showed that 
radio users are increasing at a tremendous 
rate and that applications of amateurs con- 
tinue to pour into the Department of Com- 
merce asking for licenses to set up trans- 
mitting stations. 


Health Hints by Radio 


A semi-weekly “radio telephone health 
bulletin service” has been inaugurated by 
the United States Public Health Service. 
It is planned to broadcast every Tuesday 
and Friday through the naval radio station 
at Anacostia, Va., a message of advice or 
how the average man and woman may in- 
sure continued good health. Under very 
favorable weather conditions it is expected 
that the messages will be heard on the 
Pacific Coast, in Europe, and the north 
parts of South America. 


Radio Telephone Broadcasting in France 


The popularity of radio broadcasting has 
extended far beyond our own _ borders. 
England is doing a little radio telephone 
broadcasting, so is Berlin, and the idea is 
taking real shape in France. We learn 
from a recent news dispatch that 20 ballet 
girls danced to music playéd 25 miles away, 
as a feature of a matinee. The perform- 
ance was witnessed by Prof. Branley, the 
pioneer wireless worker, and ex-President 
Poincare. 


Guiding Radio Waves 


A Ukranian engineer is reported to have 
discovered a method by which radio mes- 
sages may be sent to a definite receiving 
station without the danger of being inter- 
cepted by other stations. It is stated that 
by means of a simple apparatus the so- 
called “locker power line” of the magnetic 
field may be straightened out and grouped 
into parallel rays. These rays are said to 
do away with the necessity of aerials. If 
this report is true, it seems that we are on 
the verge of a new epoch in radio. How- 
ever, we shall have to wait for complete 
details before passing judgment on the 
merits of this new invention. 


Medical Service via Radio 


Arrangements have now been made 
whereby any ship provided with a radio 
outfit can receive prompt medical service 
from the United States Health Service, 
through one of several Radio Corporation 
of America stations and other stations. 
When it is remembered that only a small 
proportion of the total number of ships 
equipped with radio have a ship doctor, 
the value of medical service via radio be- 
comes apparent. The ship in need of medi- 
cal service can now call up the nearest 
radio station, state the nature of the case 
or cases requiring medical attention, and 
receive a diagnosis of each case and com- 
plete instructions as to treatment within 
a few minutes. 


High-Power Vacuum Tubes 


In connection with Great Britain’s Im- 
perial Chain—a world-wide radio system 
that has been under way for a long time— 
the Technical Committee recommended the 
use of high-powered tube installations. A 
considerable amount of very valuable work 
has been carried out in the past year by 
the British Admiralty, working in conjunc- 
tion with the Mullard tube builders. Much 
progress has been made in the construc- 
tion of silica tubes, which have now been 
made in 10-kilowatt sizes. The result of 
this work will undoubtedly be seen in the 
forthcoming year. We may expect a large 
number of land stations operating on valves 
of large power. 


Crystal Acts as Valve in Receiver 


The simplest radio receiving set, states 
Jack Binns, in the N. Y. Tribune, is the 
crystal detector, capable of receiving music 
and speech for a distance of twenty-five 
miles under practically all conditions and 
wireless telegraph code over very great dis™ 
tances. - 

In previous articles on this page I have 
described aerials of varioys types, pro- 
tective devices for them, and the manner 
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in which electro-magnetic waves are pro- 
duced and propagated through the ether. 
In this article I propose to give a descrip- 
tion of the action of the crystal detector 
in the receiving set. 

In the first place there are a number of 
ways in which the crystal detector can be 
used: the simplest is by placing it in series 
with the aerial and the ground, with the 
telephone receivers shunted across it. This 
is a very unsatisfactory method, because 
it does not permit one to tune out any un- 
wanted signals, and the consequence is that 
a great deal of interference is obtained. 

The remaining methods of utilizing the 
crystal can be roughly summarized under 
the general heading of ‘tuning apparatus.” 
This may consist of what is called a 
“single circuit” or a “double circuit,” the 
latter being the best of all. The single 
circuit may consist of a tuning coil, with 
one or two sliders, or a variometer, or a 
honeycomb coil. In the latter case a con- 
denser in series is required in order to ob- 
tain tuning. A double circuit may consist 
of a loose coupler or a vario-coupler. 

Now, this tuning apparatus is required 
in order to put the entire receiving equip- 
ment into electrical resonance with the 
incoming wave. This can best be illus- 
trated by using the analogy of two tuning 
forks. If you get two tuning forks of 
exactly the same pitch and place them at 
different ends of a room and then strike 
one, the other will vibrate in unison with 
it. If, however, you take a tuning fork 
which has a higher or lower pitch it will 
not respond in any way to the vibrations of 
the other. This is exactly what happens 
in the tuning circuit, and the adjustments 
that you make put that circuit into the 
same “pitch” or resonance as that of the 
incoming wave from the _ broadcasting 
station. 

It can be readily seen, therefore, that 
with a single circuit, which must neces- 
sarily include the aerial, as close tuning 
cannot be obtained as with a double cir- 
cuit, for this reason: the aerial receives 
all waves that pass over it and the current 
received is passed to the ground. Those 
currents that are in syntony with the aerial 
circuit will be recorded through the detec- 
tor in the telephones. Of course, it is im- 
possible to get 100 per cent efficiency in 
such tuning, and some of the undesired 
waves passing over the aerial will be re- 
corded also, despite the fact that they are 
not of the same wave length as that to 
which the aerial’ circuit is attuned. 

A double circuit means the addition of 
a secondary oscillating circuit. In the case 
of a loose coupler, this means the second- 
ary inductance and a variable condenser 
shunted across it. The secondary circuit 
is put into resonance with the primary or 
aerial circuit by adjusting the number of 
turns in the inductance and the amount of 
capacity in the condenser. 

It will thus be seen that while the aerial 
circuit may respond to some of the un- 
wanted waves, the chances of the second- 
ary doing so will be very remote. By 
varying the coupling between the primary 
and the secondary, these unwanted signals 
are still further eliminated. Similar ac- 
tion takes place in a vario-coupler. 

This is the condition that we are now 
confronted with, so far as the oscillating 
circuits are concerned. The next job for 
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the receiving instrument is to record the 
waves that have been received. As these 
waves have a frequency of 830,000 cycles 
per second, in the case of the broadcasting 
stations using a 360-meter wave, it will 
readily be seen that they are far too high 
for the telephone receivers to respond to, 
and, moreover, they consist of alternating 
current. The problem is to reduce this so 
that the telephones can respond and repro- 
duce vibrations within the range of human 
hearing. 

This is the job that the crystal detector 
has to do, and the most sensitive of all 
forms of crystals used for this purpose is 
galena, which is a sulphide of lead found 
in large quantities in the Middle Western 
States. Galena has the peculiar property 
of permitting a current of electricity to 
flow through it in one direction only. It 
completely checks current flowing in the 
opposite direction. In other words, it acts 
in the electrical circuit just in the same 
manner as the valve does in a water pipe 
system. The valve permits the water to 
flow freely in the direction that it is de- 
sired to have the water go, but if by any 
chance or circumstnce there should be a 
back flow of water the valve immediately 
closes and stops the back flow from going 
any further. Galena does the same thing 
in the electrical circuit. 

We have now got the condition where 
the high frequency alternating radio cur- 
rents are literally chopped in two by the 
detector and only half of them permitted 
to flow through the telephones. We have, 
therefore, a pulsating instead of an alter- 
nating current, and the pulsating current 
is flowing in one direction only. The 
groups of pulsations act together and cause 
the telephone transformer to reproduce 
sounds that are audible to the ear, and it is 
in this way that we get .a reproduction 
of music and voice. 

I have often been asked why it is that 
a crystal detector will receive wireless 
telegraph signals over very great distances, 
but yet is reliable so far as music and 
speech are concerned only over distances 
of approximately twenty-five miles. The 
answer to this question is not so difficult 
as it would seem. When we are dealing 
with telegraph code we have a current of 
constant amplitude sending out the dots and 
dashes. In other words, the “tone” or 
“pitch” of the signal never varies. In the 
case of the’ voice or the music we are not 
only dealing with varying amplitudes of 
sound, but we are also dealing with loud 
and soft inflections. 


Lightning Danger to Antenna Small 


If your radio installation is not already 
installed according to regulations you 
should attend to the matter at once, says 

na: Thompson radio superintendent of 
the Amrad Co., in the New York Herald. 
The regulations are in force the year 
round and should be complied with as far 
as possible. That they are not complied 
with is a well known fact, but this negli- 
gence means that after the first thunderclap 
thousands of people will storm dealers in 
radio equipment for protective devices and 
their meager supplies will be exhausted 
within a few hours. 

One of the first questions that comes 
into the mind of the would be radio user 
concerns lightning. “Will my antenna at- 
tract lightning and cause my home to be 
struck?” he asks. To the general public 
wireless and lightning seem to be twin 
brothers—probably because the manifesta- 
tions of both are uncanny and mysterious. 

Hoisting a radio antenna over your 
property does not endanger your dwelling, 
your instruments or your family if a few 


simple precautions are observed. You 
have never felt apprehensive over the 
presence of the telephone wire running 
from the pole on the sidewalk to your 
house. You do not regard the bell wire 
circuit running from the front door to the 
kitchen as a lightning conductor, nor have 
you been nervous over the presence of a 
wire clothesline in your back yard, the 
tin roof over your head or the metal gut- 
ters and leader pipes. 

All these common and familiar metal 
surfaces and conductors will convey elec- 
tricity from point to point. The average 
radio antenna differs very little from these 
other conductors and objects, and in so 
far as lightning is concerned the radio 
antenna is much less likely to be struck 
during a heavy thunder storm. 

Let us consider the electrical action that 
takes place in the antenna before and 
during a summer. thunderstorm. There 
is always a certain amount of atmospheric 
electricity present in the air. In cold 
weather the amount is very slight and 
manifests itself in the radio set by what 
is familiarly known as static. When warm 
weather comes atmospheric electricity is 
generated in much larger quantities. 

The intense heat of the summer sun 
evaporates the moisture on the surface 
of the earth and water from ponds and 
lakes very rapidly. This evaporated 
moisture or vapor, becoming heated, rises 
to the upper atmosphere and upon reach- 
ing the higher levels, where the tempera- 
ture is lower, the water vapor condenses 
into minute drops of moisture and forms 
clouds. Each moisture particle becomes 
charged with a _very small amount of 
electricity. 


As the moisture particles in the upper 
air become more dense the particles crowd 
together and one particle combines with 
another. ‘This combination increases the 
electrical charge on each particle until 
finally a thunder cloud is formed which is 
very highly charged with electricity. 

It is a known fact that when thunder- 
storms are in formation electric discharges 
occur within the cloud. These discharges 
are popularly known as sheet lightning. 
Every time such a discharge takes place 
radio waves are emanated and these waves 
impinge upon your antenna, causing a 
sharp crash or crackle in the telephone re- 
ceivers if you happen to be listening in. 


A thunder cloud must be regarded as a 
huge bubble containing electricity. Dis- 
charges are constantly taking place within 
the bubble and increasing in size. When a 


certain critical point is reached the bubble: 


bursts, the pent up electricity discharges in 
one swoop to the earth and we hear a 
mighty thunder-clap. If this lightning bolt 
strikes within one-half mile of your an- 
tenna, considerable current will be induced 
in your aerial system. This induced cur- 
rent will pass harmlessly to the ground 
and you will be unconscious of its presence 
if you have taken the proper precautions. 


Let us consider the great bubble once 
more. If we prick tiny holes in this bubble 
while it is in process of formation, the 
pent up electricity will gradually discharge. 
If we prick enough holes in the bubble, 
the electric charge may leak away so fast 
that the quantity of electricity within may 
never reach the point where the bubble 
will burst. The function of the common 
lightning roc and the properly grounded 
or protected antenna is to prick holes in 
the great electric bubble in the sky and 
convey its charge silently to the ground. 
For this purpose the average radio antenna 
is exactly as effective as the lightning rod. 


“What will happen if a_ lightning bolt 
actually strikes'my antenna?” is a familiar 


question. Let us consider the nature of a 
lightning bolt. The heavy thunderclap 
which attends its appearance gives the im- 
pression of tremendous energy. 

It is true that lightning is destructive, 
but as a matter of fact its bark deceives 
one of its might. The average lightning 
bolt contains about as much energy as 
represented in a pint of gasoline. The 
only difference is that the energy of light- 
ning is exerted instantaneously. 

Take, for instance, a cupful of gasoline 
and ignite it under a saucepan containing 
a tallow candle. The heat of the burning 
gasoline will melt the candle. The phe- 
nomenon is silent and harmless. Take an- 
other cupful of gasoline and dump it into 
the gas tank of the family flivver, crank 
up, and drive thirty miles an hour, head- 
on into a concrete wall. The effect is 
startling. 

Even Henry Ford himself could not put 
together the- remains and make them rattle 
once more. Yet the energy involved was 
no more than that necessary to melt the 
tallow candle. 

A bolt of lightning represents an elec- 
trical collision. This accounts for its many 
strange antics, such as stripping the soles 
from shoes of persons struck, smashing 
crockery or ripping off wall paper. 


Uses Electric Main to Pick Up Chicago 
Few amateurs in this part of the country 


even with the best of aerials have been 
able to pick up KYW, the Westinghouse 


station at Chicago, not alone because of 
the air line distance of more than 700 
miles, but also because of the interference 
of nearer stations on the same wave 
lengths. At least one radio listener in the 
city, however, who operates without any 
aerial on his roof, has caught the fleeting 
strains of the Illinois station. 


Thomas C. Shotwell of 611 West 156th 
street, who has taken down his aerial and 
for more than a month has been getting 
all his concerts from an electric light 
socket, succeeded the other aay in picking 
up KYW, but before long WJZ came 
crashing in from Newark and- KYW 
ceased to sing. Other amateurs, following 
in Mr. Shotwell’s footsteps by using an 
electric light socket, also have reported 
good results, but the system, as described 
by the Washington Heights experimenter, 
does not work in all sections of the city, 
and is not of value in the case of crystal 
detector sets. 

Where the electric light mains are not 
grounded, attaching the antenna lead to 
only one of the two wires in the socket 
will not direct an electric current to the 
set, but where the mains are grounded 
there is danger that a. current will shoot 
through the set, burning it out. Amateurs, 
therefore must proceed with the greatest 
care. 


Mr. Shotwell suggested the possibility 
that the power house, in his case half a 
mile from his home, may act as a huge 
regenerative element picking up the mes- 
sages and giving them radio amplification. 


In this case, he said, the electric light wire 


would simply conduct the waves, as in the 
case of Major-Gen. George O. Squier’s 
wired wireless, to the receiving set. The 
electric light wires run underground and 
through the walls of the Shotwell apart- 
ment house, so that Mr. 


better aerial than the antenna he previ- 
ously had on his roof. by 

Mr. Shotwell uses a Grebe CR6 set with 
radiotron detector and two stages of anys 
fication. ; 


= 


Shotwell cannot. 
understand how it its that they act as a 
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ERE’S a distinct advance in air- 
craft construction—the new Sperry 


Monoplane Wing. 


If you are the owner of a Curtiss 
J-N, Canuck, or Standard J-1 this new 
wing will interest you. The product of 
the Lawrence Sperry Aircraft Co., it can 
be attached to your plane in place of 
the present wings in a few hours’ time, 
and will nearly double the present carry- 
ing capacity of your machine. 

In addition to its remarkable load- 
carrying ability and increased speed, this 
good looking Wing has the added ad- 


VALENTINE’S 


LSPAR 


The Varnish That Won't Turn White 


New York 


; From photo by 
Xs J. Sussman 
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AW. ing that does the work of Two— 


vantages of unobstructed vision for pilot 
and passengers, and exceptional balance 
and strength. It is easy to assemble, and 
any seat in the plane can be reached by 
just stepping over either side. 


Valspar furnishes the fine finish on 
the fabric of every Sperry Monoplane 
Wing. Valspar was chosen because it is 
waterproof and weatherproof, and be- 
cause it combines remarkable elasticity 
with amazing durability under the severest 
conditions of air service. 


Anything that’s worth varnishing is worth 
Valsparring. 


ECU CCO TOC TCO CECT RCO CCC 


VALENTINE & COMPANY 


Largest Manufacturers of High-grade Varnishes in the World 
ESTABLISHED 1832 


Amsterdam 


London Paris 
W. P. FULLER & CO., Pacific Coast 
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What Is Your Problem In Commercial Aviation? 


GETTING STARTED? All right, we have a stock of Airplanes and Motors ready to fly. 

KEEPING GOING? We can help you because we are the largest commercial aviation supply house in the 
country. 

SERVICE? Johnson Service means good service, including a modern equipped fiying field and shop. 

INFORMATION? Our information department is at your service free of charge. 

PRICES? Lowest prices consistent with best material. 

GUARANTEE? Our customers must be satisfied always, or their money refunded. 

Let us solve your problems in commercial aviation. Write us first and avoid costly delays. Our new catalog mailed on request. 


A FEW SUGGESTIONS TO MAKE YOUR PLANE LOOK SNAPPY: 


New Flottorp propeller, copper tipped i New fuselage covers, ready to put on, Curtiss New hose clamps, all sizes 

New radiators, Curtiss or Standard 20.00 or Standard $15.00 New Hartzell propeller, new design, brass 

New upholstered wicker seats ; 2.50 tipped 

New side cowl or cock-pit cowl Curtiss or -05 New Warner tachometer with shaft 
Standard s type 3.00 New thermometer, 15 ft. 

New streamlined wheels, 26x4 , New altimeters, 20,000 

New Goodyear cord tires, 26x4 10 


JOHNSON AIRPLANE AND SUPPLY CO., DAYTON, OHIO 


LARGEST COMMERCIAL AVIATION SUPPLY HOUSE IN THE COUNTRY. 


CANUCK PLANES 


Spares for Canuck, JN4, Avro & Sopwith planes. OX5 
Motors and spares. 

We quote prices F.O.B. Buffalo, duty paid. 

Owing to reorganization of factory and Aerodrome must 
have more space. Send a list of your requirements so 
that we can quote direct, as no special list issued. 
Manufacturers and repairmen send for special terms on 
quantities. 


Automatically sorts and 
routes mail, memos, orders, 
ete. for all to whom mail is 
distributed. It holds refer- 
ence papers out of way but 
immediately at hand when 
needed, 

A Steel Sectional Device 

Add new compartments as 
required. Sections $1.20 each. 
Five-compartment Kleradesk 
illustrated below only $7.20. 
Write for free instructive, 
illustrated folder, “How to 
Get Greater Desk Efficiency.” 
N Ross-Gould Co. —_(10) 

277 N. 10th—-St. Louis 
New York gm Chicago 
Philadelphia (Wa Cleveland 


Uy 
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STILTS YY 


Ericson Aircraft Limited 
120 King St. E., Toronto, Canada 


TTTANINE 


DOPES AND COVERING MATERIALS 


Can be obtained through 


JOHNSON AIRPLANE & SUPPLY CO. Dayton, O. 
FLOYD J. LOGAN 712 Superior W. Cleveland, O. 
F.C. AYARS 329 East 81st St. Los Angeles, Calif. 
JAMES LEVY 2055 Indiana Ave. Chicago, Ill. 
DE LUXE AIR SERVICE Asbury Park, N. J. 


ROBERTSON AIRCRAFT CORP., 
5248 Oakland Ave., St. Louis, Mo. 


or from 


TITANINE, Inc., Union, Union County, N. J. 


| 


MOTOR REBUILDING 


CYLINDER GRINDING 
ALUMINITE PISTONS 


Iron Pistons, Piston Pins and Rings. 


COMPLETE MOTORS 


NOW AVAILABLE FOR YOUR AUTO Parts for all airplanes and motors. 
“The Plug That Cleans Itself’’ Finest equipment in U.S. for motor work. 


Saves More GREEN ENGINEERING COMPANY 
Gas = Power Dayton, Ohio 


Main St., at Burns 
GUARANTEED CARBON AND OIL PROOF 


Recognized as the best for aeroplanes 
its success for automobiles is asbured 


B- G CORPORATION IN STOCK 


33 Gold St., New York OR WE MAKE THEM—ANY SIZE, MATERIAL, 


OR QUANTITY—LOWEST PRICES 
If your dealer cannot supply you, send us his name and $1.06 
for each plug, stating name and year of manufacture of your AIR TRANSPORT EQUIPMENT, INC. 
cat 630 VERNON AVE. 11 CIty Ne 
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PAPCO NITRATE and ACETATE DOPES 


are Regular Dopes of a superior quality sold at 
low uniform prices, and made by the manufactur- 


ers of Phenix Fireproof Dopes. 
CO. 


PHENIX AIRCRAFT PRODUCTS 
Williamsville, N. Y. 


THE PETREL 


was tested on March 3d, off the ice on the St. Lawrence River. 
It exceeded the performance specifications in speed, climb, and 
every other detail. 


For complete information write 


HUFF DALAND AERO CORPORATION 


1018 COMMERCE BLDG. KANSAS CITY, MO. 


WING COVERING 
: Accurately Done 
Grade A Cotton 40c per yard. 
Scalloped Cotton Tape 2%” 4c per yard. 


Canuck OX5 and Utility Parts 


Write for spring price list. 
Prompt Shipments — Intelligent Service 


AIRCRAFT MATERIALS & EQUIPMENT CORP. 
1409 Sedgwick Ave. New York City 


G. VOISIN, Expert 


21 years of practical experience. Comtracter to U. $. Air Mail 
70-72 Rome St. NEWARK, N. J. 
Tel. 9170 Market 


STONE MANUFACTURING CO., Inc. 


Supreme Propellers 


Future Location, 2623 Olive St., ST. LOUIS, MO. 


Pioneer Propeller Builders 


Advertising 
in this department 
10c a word 
$2.50 minimum 


SALE OF PLANES 
We offer K-6 Orioles; K-6 and C-6 Seagulls; Curtiss 


For “F’’ Boats; and J.N.4-Ds—also spare Plane and Motor 


immediate 
delivery 


Established 1910 


parts at greatly reduced prices. 
make inquiry before buying elsewhere. 


Oregon-Washington & Idaho Airplane Company 


It will pay: you to 


Portland, Ore. 


Classified Advertising 


All orders must be accom- 
panied by post office money 
order or certified check. 


Ex-Pil 
PATENT Ss U. S. Air Secviss 
ALLEN E. PECK 


Patent Attorney 
Pacific Bldg., Washington, D. C. 


CURTISS AND STANDARD PLANES com- 
plete and thoroughly tested before delivery 
$850.00 and up. Full line plane and motor parts 
at lowest prices. Quick service. Free parking 
space and night watchman service for our out of 
town customers at our airport opposite Minne- 
sota State Fair Grounds. Become our Flying 
Salesman and make money selling planes. Write 
Curtiss Northwest Airplane Company, Curtiss 
Hotel, Minneapolis, Minn. 


COMPLETE F-BOAT OUTFIT —2 planes, 
OXX6 motors, extra wings, etc. All in fine con- 
dition. Sacrifice for quick sale. Address Box 
664, c/o ArrIAL AGE WeEEKLy, 5942 Grand Cen- 
tral Terminal, New York City. 


THIS IS YOUR CHANCE of a lifetime to be- 
come an; airplane expert. Get into this wonder- 
ful game while it is young and the pay is big. 
Write Leslie B. Coombs, Chief Engineer, Cen- 
tral Airplane Works, 3254 Lincoln Avenue, Chi- 
cago. 


FOR SALE—Newly overhauled Curtiss OX5 
90 motor, manifolds, propeller hub; Puller, 
radiators, tools. Flottorp pusher propeller, new 
pistons, rings. American Airplane Co., Hum- 
boldt, Tenn. 


3 . Att and 
Henry W. Dr iscoll Counssllor’ at Law 
714 McGill Building, Washington, D. C. 


Air Service Pay and Flying Increase 
Former Cadets and Officers, Air Service, 
U. S. Army 


CANUCKS $650.00 UP—Used Canuck wings, 
covered, fine shape $50.00. Special quotations 
on uncovered or used parts. Get new price list. 
Rebuilt Hammondsports, $175.00. Immediate de- 
livery. DeLuxe Air Service, Inc., Asbury Park, 
INGO 
EX-SERVICE MAN WISHES POSITION with 
private individual or company as aeroplane en- 
gine mechanic. Ten years, varlous engines, 
American and foreign. Active overseas service, 
State salary willing to pay. Reference fur- 
nished on request. Address K. A. Lathrop, 
Winnebago, Minnesota. 


FOR SALE—New Liberty motors and parts, 
reasonable price, immediate shipment. Also 
brand new Curtiss OX5 cylinders. Address 
Grant Motor Co., 912 E. Grand Blvd., Detroit, 
Mich. 


Seen eee ee 
TWO PLACE STANDARD H3 AEROPLANE 
with Hispano-Suiza motor. 2 propellers. Ready 
to fly. Practically new $1600.00. In very good 
condition. Address Box, 669, c/o AERIAL AGE 
WEEKLY, 5942 Grand Central Terminal, New 
York City. 


CASTOR OIL—50 gallon barrel lots $1.10 
per gallon—slightly increased price smaller lots. 
Write Box 666, c/o ArriaL AGE WEEKLY, 5942 
Grand Central Terminal, New York City. 


HISPANO EQUIPPED JN THREE PLACE 
Machine for sale reasonable. Flying regu- 
larly, perfect mechanically. Complete set of 
plane and motor parts included. Address Box 
670, c/o ArrtaL AGE WEEKLy, 5942 Grand Cen- 
tral Terminal, New York City. 


Oa I ene 
FOR SALE—Oriole OX5 three place nearly 
new, $2000.00. 

Pablo Beach, Fla. 


HOLDER OF EXPERT PILOTS’ LICENSE 
No. 298 would connect with a reliable firm or 
individual in the U. S.. Here’s a good pilot, 
mechanic and rigger all in one. Just conscien- 
tious persons write. Carl D. Bunker (Pilot), 
Union City, Indiana. 


FOR SALE—Curtiss Seagulls (K-6 & C-6): 
F” boats; Orioles (K-6): J. Ns., and all plane 
and motor parts at bottom prices. No reason- 
able offer refused. Address V. Vernon, 214 
Spaulding Bldg., Portland, Ore. 


Write F. Brafford, Box 213,. 


MUST SELL—Almost brand new American 
Curtiss completely equipped. Motor fine. All 
fabrics new, tight and not a puncture. Fine 
flyer. Sacrifice for $800.00, including training 
and one extra brand new OX5 motor. Box 144, 
Williford, Ark. 


AVIATION NEEDS YOU—Learn to fly at 
Varney Aircraft’s land and water flying school. 
Instruction free if you buy a ship. Write for 
descriptive literature. Varney Aircraft Co., 
Peoria, Ill. 


PARACHUTES FOR EXHIBITION and emer- 
gency drops; rope ladders, etc., large stock; 
prompt shipments. State weight of rider. Estab- 
lished 1903. Thompsen Bros, Balloon Co., 
Aurora, Illinois. 


PILOTS: UNUSUAL BARGAIN: BREGUET- 
310 Renault, flown only two hours. Specially 
built for photo and’ passengers. Duralumin 
fuselage. Spare cylinders, pistons, propeller, 
baragraph and compass. Speed 30 to 112, useful 
load 1200 Ibs. Fuel for 7 hours cruising. 
Andrew Tempe, 201 Dutoit St., Dayton, Ohio. 


LEARN TO FLY FREE 
2-3 seaters $950.00 to $1500.00 
So easy to fly that we make no charge for 


instruction 
Chamberlin Aircraft 
Hasbrouck Heights, N. J. 


WRITE FOR INFORMATION on our flying 


course. Lowest prices on new and used OX5 
motors. Wallace Bros. Aero Co., Bettendorf, 
Towa 


WANTED—Grade A Cotton. We will also 
buy any and all kinds of Canuck, JN4D, or 
Standard supplies and material. What have 
you for sale? Let us rebuild or buy your crash. 
Cantwell Aircraft Co., Bucklin, Mo. 


YOUNG MACHINIST, 21, five years’ experi- 
ence, desires to learn aviation from bottom up, 
with a reliable company anywhere. Good refer- 
ence. Write Box 671, c/o ArrR1aL Act WEEKLY, 
5942 Grand Central Terminal, New York City. 


STANDARD J1 planes complete, less motor, 
$625.00. Complete new wing sets, wires, struts, 
tail unit, never uncrated less than $200.00. 
Single panels crated $57.50, new landing gears 
. Wing skids $2.00. Wind 
Side cowls $4.00. Dope fifty 
gallon barrels $50.00. Propellers new copper 
tipped OX5, OXX6, Thomas Morse Scout com- 
plete $450.00. Mercedes motor, 6 cylinder, 160, 
$375.00. Air speed indicators $20.00. Ther- 
mometers $6.50. Write Marvin A. Northrop, 
cle Minneapolis Athletic Club, Minneapolis, 
inn, 


DOPING-VARNISH BRUSHES $2.25; various 
gauges locking safety wire (copper). Special— 
only 50c pound (worth double). Highest grade 
spruce, sheet steel. Everything aeronautical. 
Ostergaard Aircraft Works, 4271 North Narra- 
gansett. Chicago. 


MODEL AEROPLANES AND SUPPLIES— 
Let us supply you. Send for our latest catalog. 
10c brings it to you. Wading River Mfg. Co., 
672-AR Broadway. Brooklvn. N V 


CURTISS AND AVRO PLANES — Curtiss 
JN4D, new, without motor, condition perfect, 
$550.00. Avro complete, LeRhone motor, per- 
fect condition, $1200.00. Can furnish Curtiss 
motors. Write Box 668, c/o AgERIAL AGE 
WeeEkty, 5942 Grand Central Terminal, New 
York City. 

FOR SALE—J1 Standard in Al condition. 
Mector perfect condition, nicely painted. A real 
bars oe M. L. Powell, Box 214, Stan- 
verry, Mo. . 
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CHAMBERLIN AIRCRAFT 


NEW YORK AIR TERMINAL 
HASBROUCK HEIGHTS, N. J. 


5 SEATERS—$2000.00 to $2500.00 
DH-6 and J-1’s with Hispano or 150 Clerget 


3 SEATERS—$950.00 to $1500.00 
Avro with 110 H.P. Le Rhone or 130 H.P. Clerget and 
DH-6 with OX5, OXX6, 95-110 Anzani or 6 cyl. Benz. 


2 SEATERS—JN’S $650.00 UP 
Mercedes, Isotta or Hiso Standards $2500.00 


NEW AVROS—$1250.00 to $1500.00 
Single Seater—45 Anzani—80 Le Rhone 
$450.00—$650.00 


3 SEATER M.F. BOATS—HISPANO—$2000. 


ALL PLANES EXCEPT SINGLE SEATER AND 
JNS NEW 


What is a DH-6? It is an English training plane built 
for OX-5 motor. Span 36 ft., chord 6 ft., surface 418 
sq. ft. Lands 30-35 m.p.h. and climbs 2000 ft. in 5% 
minutes, loaded. We remodel them making two cock- 
pits instead of one long one, install a new gas system 
and use forward stagger instead of back stagger, giving 
the ship a much better performance and appearance. 
It has about twice the factor of safety of a Canuck, 
lands 10 to 15 mi. slower than a JN, is more stable and 
easier to fly than a Standard JI and will get in and out 
of even smaller places than an Avro. It has no equal 
for barnstorming, instruction or general passenger 
work. Plenty of spares—cheap. 

Our ships and prices must be right. 37 of 4 different 
makes sold since Jan. Ist., 1922. 


DEALERS—Let’s get together. We will work with you. 


Cox-Klemin Aircraft Corp. 


Consulting, Designing and Constructing 
Engineers 


College Point, L. 1., N. Y. 


23 Minutes from Pennsylvania Station 
Telephone—Flushing 3682-J 


PLANES 
Brand New for Immediate Delivery 


Standard-Mercedes 3 seater with 
190 H.P. Mercedes..........$3250.00 


D.H.-6 2 or 3 seater with 150 H.P. 
Benz. A real Bargain. Offers 
invited. 


M.F. Flying Boat 3 seater with 150 
H.P. Benz or 150 H.P. Hispano 2500.00 


Write for complete list of planes and specifications 


MOTORS Brand New and Complete 


Mercedes, 190 H.P............. $700.00 
Benz,2150 HP: . .. .. See ee 675.00 
Hispano, 150 H.-P. .:... . gaa Roe 850.00 
Elispano, 160 H.P.. . 2ogeeeeetas 875.00 


All enquiries promptly dealt with. 


Write in and state your requirements 


(Concluded from page 177) 


glass and automatically lighted in a certain order according 
to the direction of the wind. Such a system is possible, but 
very expensive. : 

The French organizations have tested another method for 
night landing. An oblong portion of the field is illuminated 
by a series-of special searchlights in such a way that the major 
axis of the geometric figure formed by this illuminated portion 
lies in the direction of the wind. A red light placed beyond 
one end of this illuminated portion indicates the direction of 
landing, in order that all confusion may be avoided. The 
attached table gives the various signals employed on landing 
fields by day and by night. 

3. Signals for Foggy Weather —Since visual signals are use- 
less in foggy weather, it is necessary to'substitute sound or 
electro-magnetic signals. The use of the former is very 
limited, for the noise of the engines prevents their being heard 
on board. The latter are being investigated. 


Conclusions 


Regular and reliable aerial navigation is only rendered pos- 
sible by the use of a suitable system of communications, signals 
and beacons along the air routes. These routes are nearly 
all international. The installation of their communications and 
beacons is therefore an international question and it is of the 
greatest importance for their development to have the various 
governments reach a complete agreement concerning the man- 
ner of establishing them. It is to be hoped that exchanges of 
views and discussions will increase between both private and 
public organizations tor the development of aeronautics in the 
different countries. This can but help prepare the way for 
international agreements and hasten their realization. 


Significance ' Night Signals Sound 
of signal Day Signals |- Lights Rockets Signals 
I 
Reduest €or Sent by the Aeroplanes 
permission : 
to land 
Intermittent Green 
and indica rocket 
tive signals 
with one 
green lamp _ 
I am going Short inter- |Red 
to land mittent sig- rocket 
nals with 
navigation 
lights 
Distress N. C. flag S.0.8. with White Contin- 
signals of the Jany light rockets uous 
International at short sound 
code and dis- intervals with 
tance signal any 
device 
Sent from the Ground 
Permission Indicative Green z 
to land and inter- rocket 
mittent sig- 
nals with 
green lights 
(green cross) 
Landing Red lights Red 
forbidden (red cross) rocket 
Turn to Red barrier Circle of 
the left red lights 
Turn to White Circle of 
the right barrier green lights 
Obstacles Isolated red 
of less lights 
than 15 
meters 
Obstacles : 3 red verti- 
of over cal lights 3 
15 meters meters apart 
Entrance of Row of 3. 
the slip of lights 1 white 
a seaplane between 
base 2 green 


(Translated by the National Advisory Committee 
for Acronautics) 
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ELIVERING a 3-place Lincoln Standard Tourabout to Messrs. Bel) and Long of 

Kansas City, Mo., December 21st, 1921, at zero temperature. (Note the aluminum 
covering on lower half of the radiator.) On account of the extreme weather conditions 
their flying instruction was transferred to the Oklahoma City flying field. 
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CURTISS SALES REPRESENTATIVES are always at your 
service. They are within easy reach of every part of the United 


Their influence, acquaintance and activity cover the 


States. 

continent. 

They are Curtiss specialists, their service is prompt, efficient 
Curtiss Service, their flying operations conform to the highest 
standards, their aeroplanes are Curtiss Aeroplanes. 


All of which means that Curtiss Sales Representatives are best 
prepared to properly supply your aeronautical needs whether 


they be 
AEROPLANES 
AERONAUTICAL MOTORS 
SPARE PARTS 
CURTISS SERVICE 
FLYING SCHOOLS 
AEROPLANE FLIGHTS 
AERIAL TRANSPORTATION 
AERIAL ADVERTISING 
AERIAL MAPS 
AERIAL PHOTOS 


Get acquainted with them—visit their fields—use them. They 


can help you. 
If you want to be connected with America’s livest flying or- 
ganization on our new liberal sales plan, write us at once. 


Watch this space 
e 
for lists of 
e 
Curtiss Sales 
e 
Representatives. 
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Spring Flying Meet 


SPRING flying meeting held as a benefit for the Vet- 
erans’ Mountain Camp attracted a crowd of more than 
20,000 on April 30 to Curtiss Field, near Mineola, L. I. 


A 


_ Foremost pilots in the country participated in events designed 


to demonstrate the fine points of the season’s new models of 
aeroplanes. Twenty planes competed in the various races and 
tests. Between events pilots took spectators up for short 
“hops” around the field. 


Otto H. Kahn, Assistant Postmaster General Paul Hender- 
son, Major Gen. Mason H. Patrick, Chief of the United States 


Air Service, and Augustus Post, veteran balloonist, were 


among the spectators. The show was under the auspices of 
‘the Rotary Club of New York, assisted by the American 
Legion, the Aero Club of America, the Aeronautical Chamber 
of Commerce and the Curtiss Aeroplane and Motor Corpora- 
tion, the last named, owners of the flying field. 


Before the meet started Bert Acosta flew the Curtiss ‘“Wiuld- 
cat” at a speed of 208 miles an hour. The official world’s 
speed record, established in France, is 203 miles an hour. As 
Acosta’s feat was not officially recorded, it cannot be taken 
as a record. 


There were ten contestants in an eight-mile flight over a 
triangular course. John Miller in a Curtiss Oriole won the 
first prize of $150, William Gillmore, second prize, $100, and 
A. Henrique, third, $50. 


The spectators seemed to take the greatest interest in the 
performance of the Mummert, described as the smallest plane 
in the world. This plane has a wing spread of only eighteen 
feet and a length over all of twelve feet. Including the pilot, 
the total weight does not exceed 550 pounds, according to H. C. 
Mummert, the designer and builder. It was observed that only 

_a short, thin pilot could sit in the tiny cockpit of the Mummert. 


Contrasting with the Mummert was a huge Handley-Page 
twin-engined plane, seating twelve passengers in its enclosed 
fuselage. This plane, which was manoeuvred with seemingly 
remarkable ease, has a wing spread of ninety feet. During the 
afternoon the plane made several flights with invited guests as 
passengers. 


One of the earlier Curtiss planes, which won the Gordon 
Bennett race in 1911, was flown at the meet and focussed atten- 
_tion on the strides that have been made in aeronautical develop- 
ment. The pilot, sitting on a bicycle-like seat, seemed sus- 
_ pended in the air, The manoeuvreability of this machine won 
the admiration of pilots about the field. 
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The postal air mail had six planes at the field for the inspec- 
tion of the public. Assistant Postmaster Henderson, who is 
in charge of the air mail, announced that probably during this 
Summer aerial night flying mail service between New York 
and San Francisco would be established. 


“The Air Mail Service cannot be improved without night 
flying,” he said. “I am at present at work planning emergency 
landing fields across the continent at thirty-mile intervals. 
These fields will be lighted with beacons and flares, the latter 
turned on when a plane desires to land. The air mail planes 
me be equipped with radio directional finders and radio tele- 
phone.” 


Major Gen. Patrick, while watching the flying, called atten- 
tion to the advance of the Orient in demonstrating the utility 
of the aeroplane in attack. He said what the Chinese had 
accomplished the latter part of the week was significant and 
prophetic of what would happen in wars of the future. 


Rates in France to be Cut for Tourists 


ITH the assurance that at least 300,000 Americans will 
W cross Europe this season, most of whom will want to 
have as much time as possible in traveling across 
France, Belgium and Germany, aeroplane companies here are 
preparing to slash prices in an unprecedented battle for clients. 


Already the companies crossing the Channel have lopped off 
50 francs and are considering another decrease early next 
month which will bring the cost to the level of that of first 
class railway and steamship accommodations, with a saving of 
at least five hours between London and Paris. 


Not only is this arrangement to apply to the regular schedules 
but the air station at Le Bourget is being equipped to accom- 
modate at least 200 planes, which will be ready to leave in any 
direction at any hour, with pilots certified by the French Gov- 
ernment. 


_ The machines will be big enough to take ten passengers each 
in the great rush which is expected late in the summer, when 
trains are overcrowded and there are the alternatives of stand- 


ing up all night or altering plans to visit the most cherished 
scenes. 


Travelers generally, however, will find the railways anxious 
to give better service than last year. Although the rail tariff 
has not yet decreased, officials declare they are preparing for 
tourist traffic on a greater scale than ever before. 


Captain of R-38 on Visit Here 


Capt. Archibald H. Wann, who was 
in command of the giant British dirigible 
R-38, which was to have been known as 
the ‘American ZR-2, when she fell into 
the Humber River at Hull, England, last 
August, carrying sixteen Americans to 
death, arrived recently on the Celtic. 

Capt. Wann was accompanied by his 
brother, Major James Wann, also of the 
British Air Service. He was extremely 
reluctant to talk about the accident to 
the R-38, but admitted he had confidence 
in such dirigibles and looked forward to 
the day when they would be safe for 
travel. 

“England hasn’t given up building 
dirigibles,” said Capt. Wann. “Her failure 
to build them now is due to lack of money 
and not lack of confidence. There must 
be accidents when experimenting.” 

He pointed out that Germany had four- 
teen very serious accidents before she suc- 
cessfully used the Zeppelin in the World 
War. Capt. Wann is here in an unofficial 
capacity. He and his brother came to this 
country to visit another member of his 
family, who is in business in this city. 


Aviators’ Ball in Airdrome Setting 


The fourth Aviators’ Ball was held at 
the Astor, New York City, April 24, and 
was largely attended, with a brilliant rep- 
resentation of society and officialdom from 
the State and New York National Guard. 
The ball was opened with military cere- 
monies, Mme. Eleanora de Cisneros sing- 
ing the national anthem. Many high rank- 
ing army and navy officers and the pres- 
ence of most of the allied aviators in uni- 
form. with their decorations, marked the 
military and patriotic of the ball. 

The ballroom of the Astor was trans- 
formed into an airdrome, somewhere in 
France, for the ball, and represented the 
landing field, with the national colors at 
one end and the air direction sleeve, a 
part of every airdrome’s equipment, at 
the other. An electrical cloud effect and 
numerous miniature aeroplanes added to 
the realism of the background. 

Many dinners preceded the function, 
among the dinner hostesses being Mrs. 
T. J. Oakley Rhinelander, Mrs. E.°N. 
Breitung, Mrs. George D. Yeomans, Mrs. 
Malcomn Sloane, Mrs. Edwin Shattuck, 


Mrs. Harry Harkness Flagler, the 
Misses Barbara Brokaw’ and Dorothy 
Collins. Colonel Laurence L. Driggs, 


general Chairman of the ball, also en- 
tertained at dinner. 

A feature of the evening was a page- 
ant of the air presented under the direc- 
tion of Francis Markoe, assisted by the 
Misses Dorothy Collins, Barbara Brokaw 
and Marjorie Cleveland. Those who took 
part in the pageant were the Misses Con- 
stance Banks, Elizabeth Andrade, Beatrice 


Batterman, Phyllis Batchellor, Alice 
Beadleston, Harriet -Camac, Dolores 
Carillo, Nina Chatillon, Elizabeth Clarke, 


Florence Clendenin, 
Emily Dodge, Mrs. Henry Rogers Ben- 
jamin, Mrs. Howard Burdick and Mrs. 
Fal de Saint Phalle. 

Incidentally professional dancers from 
current theatrical attractions appeared. 
Mile. Stasia Ledowa, premiere danseuse 
of the Chicago Opera Company, danced 
“The Day of a Butterfly.” 

Mrs. Charles Dana Gibson was Chair- 
man of the Patroness Committee. Among 


Margaret Davison, 


S 
the patronesses were Mrs. Henry M. 
Alexander, Mrs. Cortlandt Field Bishop, 
Mrs. Robert Bacon, Mrs. John Barber, 
Mrs. Charles de Rham, Jr., Mrs. Newbold 
LeRoy Edgar, Mrs. Marshall Field, Mrs. 
Henry H. Flagler, Mrs. R. Horace Gal- 
latin, Mrs. Jay Gould, Mrs. E. H. Harri- 
man, Mrs. F. Burrall Hoffman, Mrs. Good- 
hue Livingston, Jr., Mrs. John ,Purroy 


Mitchel, Mrs. Theodore Roosevelt, Jr., 
Mrs. H. Rivington Pyne, Mrs, Herbert 
Shipman, Mrs. Henry Rogers *Winthrop 


and Mrs, Charles C. Rumsey. 


Monmouth Flying Meet 


A flying meet will be held at Monmouth, 
Illinois, June 15 to 17th by the Monmouth 
Aero Club assisted by The Curtiss lowa 
Air Craft Corporation of Fort Dodge, 
Iowa, owners and operators of the flying 
field at Monmouth. Major 
Schroeder will act as judge of the meet 
and will fly to Monmouth from Chicago 
with Mrs, Schroeder. 

Many prominent fliers and manufactur- 
ers have accepted invitations to attend 
this meet and there is every assurance that 
it will be the biggest event of its kind 
ever held in Illinois outside of Chicago. 


Major F. H. LaGuardia Addresses Aero- 


nautical Executives 


On Friday, April 21st, the Executives 
of the Aeronautical Companies in the 
vicinity of New York attended their 
seventh semi-monthly luncheon at the 
Café Boulevard. 

Major LaGuardia was introduced to 
those present by the Chairman, Mr. R. R. 
Blythe who- stated in his introduction that 
as the Major has been for years in polit- 
ical prominence and recently Colonel of 
the New York Aerial Policy, that his bril- 
liant career was known to all. 

“The future of Commercial Aviation is 
merely a question of time,’ pointed out 
Major LaGuardia. ‘There is no doubt in 
my mind but that we are on the verge 
of a very great development in Aeronau- 
tics; this, nevertheless, must come from 
within the industry itself. 
pect future large appropriations from the 
Government to sustain orders for planes 
and motors and thereby tide the industry 
over to better times. As times goes on 
the Government orders will be decreased, 
the aircraft budget will be cut to a mini- 
mum, 

During the War when the Government 
took over the railroads there was a great 
deal of criticism for the Administration, 
but few people realized that’ the Govern- 
ment agreed to pay five per cent. interest 
on all the railroads’ funded debt. In this, 
to a great extent, was the Government 
Railroad deficit increased. Now, just as 
the railroads were taken over in the past 
so will they be again in the future owing 
to the fact that slowly the interest on the 
railroad debt is mounting up and it is be- 
coming increasingly harder to operate at 
a reasonable cost. When freights become 
excessive the Government will have to take 
a hand; the waterways of the United 
States will be utilized for slow freight, 
trains for regular freight and aircraft 
for express. 

“Passenger carrying,” 


said Major La- 


Guardia, “is the least remunerative of any 
form of transportation, it incurs greater 
expense, improved facilities, and more 


space than express or freight. 
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We cannot ex-- 


“Tt therefore, remains that those execu- 
tives in the industry who are desirous of 
more rapid development to secure Govern- 
ment Mail Contracts and cater to fast ex- 


press. Time and confidence will bring 
the passengers to our Central Air Depots,” 


The Portugal-Brazil Flight 


Rio de Janeiro—The Portuguese avia- 
tors who were attempting a flight from 
Portugal to Brazil, will be unable to pro- 
ceed in their hydro-aeroplane from St. 
Paul Rocks, a few hundred miles short 
of their goal on the American Continent, 
where they landed April 18 because of 
damage to their machine, according to a 
Havas dispatch from Pernambuco. 

The message says their hydro-aeroplane 
was so badly damaged in effecting the 
landing that it is no longer usable. The 
aviators, however, expect to save the 
motor. 

Another agency dispatch from the isl- 
and'of Fernando de Noronha, confirming 
the loss of the hydro-aeroplane, says the 
aviators are ready to resume their voy- 
age and are confident of successfully com- 
pleting it if the Government will furnish 
them with another machine. 

Captains Coutinho and Sacadura started 
from Lisbon March 30 on their attempted 
flight to Brazil. Their first jump was to 
Las Palmas, in the Canary Islands, 710 
miles, which they covered in seven and 
one-half hours. ‘Delayed several days by 
bad weather, they finally hopped off-from 
Gando Bay, in the Canaries, on the morn- 
ing of April 5, for the Cape Verde Islands, 
some 800 miles distant, and reached St. 
Vincent, in the Cape Verdes, that after- 
noon. 

There was further delay at these isl- 
ands while favorable weather conditions 
were being awaited, but at 5:50 o’clock 
Tuesday morning, April 18, the airmen set 
off from Porto Praya, in the Cape Verdes, 
for St. Paul Rocks, about 900 miles dis- 
tant, in mid-Atlantic. They reached their 
destination at the rocks at 8 o’clock Tues- 
day evening, but had a misadventure on 
landing. The dispatches Tuesday night, 
however, reported their machine was only 
slightly damaged. 

From St. Paul Rocks the aviators in- 
tended flying to the islands of Fernando 
de Noronha, off the Brazilian coast, after 
replenishing their gas supply. The next 
leg of their flight would have brought 
them at Fernando de Noronha, within 


‘about 275 miles of Pernambuco, their in- 


tended destination. 


The Aeroplane as a Time Saver in 
Business | 


One of San aecat s most successful 
business merchants, James Otis,. to 
whom time, in a very Nee sense, means 
money, realizing the value of the aeroplane 
as a successful saver of silver seconds, sub- 
stitutes for a high-powered roadster in 
which to travel from place to place on im- 
portant business missions, his 2-passenger 
Ansaldo “Airster.” Through the courtesy 
of Mr. Otis, several ladies of Crissy Field 
were treated to a “hop” in the Ansaldo re- 
cently. One or two of the intrepid avia- 
trices were seasoned aerial navigators— 
they had been up at least once or twice 
before! The Ansaldo' “hop,” however, 
provided the others with their initial aero- 
plane “thrill.” 


eS ie 


American Air Service Company Plans 
Major Charles J. Glidden, President of 
the World’s Boards of Aeronautical Com- 
missioners, Inc., at the banquet of the Pub- 
licity Club at Springfield, Mass., said: 
“After inspecting the landing fields— 


and possibilities of Springfield, that on 
account of its geographical position 
Springfield is bound to be a distributing 
point for Air Mail Merchandise and pas- 
sengers to all parts of New England 
States to points in Vermont, New Hamp- 
shire, Eastern, Central and Northwestern 
Massachusetts points; also Maine and the 
North Eastern Provinces as far as New 


Brunswick and Newfoundland, and 
Canada from Montreal to Three Rivers 
and Quebec. 


“The aeroplanes from New York will 
fly express to Springfieid, where the mer- 
chandise will be transferred in hampers 
and the mail in sacks to planes covering 
the area above mentioned. Therefore it 


_is very important that Springfield should 


keep close in touch with the aeronautical 
movement. 

“The Committee on Investigation and 
Organization of the American Air Service 
Company to be incorporated to operate a 
line from New York to Chicago and the 
Pacific Coast are making splendid prog- 
ress. This committee of which I have 
the honor to be Chairman was appointed 
at the Biltmore Hotel meeting February 
llth. The meeting was addressed by Mr. 
Milton A. Stone of your City and Chair- 
man of the World’s Board of Aeronau- 
tical Commissioners, Inc., for Massa- 
chusetts, Congressman Steenerson, Chair- 
man Committee on Post Offices and Post 
Roads, special representatives sent to the 
meeting by the Postmaster General, Sec- 
retary of the Navy, and others. 

“This line will be extended to Spring- 
field, Boston and the Provinces, and we 
hope to start a daily test service within 
the next sixty days each way between 
New York and Chicago, carrying first, 
mail and merchandise, later passengers. 

“The ships will fly at night, leaving 
Chicago and New York about midnight, 
arriving in the early morning. Bankers 
say this will save $100,000 daily in interest 
charges on bank clearings. 

“Following the test flights, permanent ser- 
vice will be established between New York 
and Chicago. The test flights will then 
be put into operation between Chicago, 
San Francisco, Los Angeles, Seattle, New 
Orleans and other points.” 


General Theory of Thin Wing Sections 


This report (No. 142) of the National 
Advisory Committee for Aeronautics by 
Max M. Munk deals with a new, simple 
method of calculating the air forces to 
which thin wings are subjected at small 
angles of attack, if their curvature is not 
too great. Two simple integrals are the 
result. They contain only the coordinates 
of the wing section. The first integral 
gives the angle of attack at which the lift 
of the wing is zero, the second integral 
gives the moment experienced by the 
wing when its angle is zero. The two 
constants thus obtained are sufficient to 
determine the lift and moment for any 


other angle cf attack. This refers pri- 
marily to a two-dimensional flow in a non- 
viscous fluid. However, in combination 
with the theory of the aerodynamical in- 
duction, and with our empirical knowledge 
of the drag due to friction, the results 
are valuable for actual wings also. A 
particular result obtained is the calcula- 
tion of the elevator effect. The follow- 
ing is an outline of the subject as treated 
in this report: 

I. Introduction. 

II. Calculation of the elevator effect. 

III. General formula for any section, 

IV. Examples of the zero angle. 


V. Thin sections with upper 
lower boundaries. 

VI. The moment coefficient. 

VII. Examples of the moment coeff- 
cient. 

VIII. 
gated. 

A copy of Report No. 142 may be ob- 
tained upon request from the National 
Advisory Committee for Aeronautics. 


and 
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Progress of Aeronautics in Congress 


The Aeronautical Chamber of Com- 
merce has prepared the following memor- 
andum concerning the progress of aero- 
nautic matters in Congress. 


March 13, Senate. 


Mr. McKellar introduces S. J. Res. 175 
relative to the purchase of aircraft from 
any foreign nation, citizen, or corporation. 


March 21, House. 


Executive document 572, transmitting 
supplemental estimate of appropriation for 
the Navy department for the fiscal year 
ending June 30, 1923, for salaries: “Bureau 
of aeronautics” 56, 010, as a substitute for 
the estimate contained in the Budget of 
$43,310, and for “care, custdoy, and oper- 
ation of the naval petroleum reserves,” 
$100,000 (H. Doc. No. 218) ; to the Comm. 
on appropriations. 

March 22, House. 


Mr. Larsen introduces into the record a 
letter from an attorney (H. W. Driscoll) 
to an aviator suggesting that he appoint 
him attorney to collect back pay made pos- 
sible by a recent decision of the Court of 
Claims. The fee was to be one-third of 
the amount collected. For all the cases 
involved as a result of this decision, the 
lawyer would receive about $1,000,000 for 
his services on the basis of one-third of 
the amount collected. 

March 24, House. 


Army appropriation bill debated. The 
need of helium investigated and more ex- 
tensive experimental work at McCook 
Field debated. 

March 29, Senate. 


Mr. Hurd in discussing the Naval Dis- 
armament Treaty emphasizes that the day 
of the battleship is over and that the aero- 
plane is one of the new weapons of war- 
fare. 

April 3, Senate. 

Mr. Walsh of Massachusetts introduces 
a Resolution (266) proposing the estab- 
lishment of a school of aeronautics. 
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April 5, Senate. 

Mr. Walsh’s resolution (see above) 
read again and laid aside for more com- 
plete data. 


April 6, House. 


Mr. Steenerson (H. R. 11193) to en- 
courage commercial aviation and author- 
izing. the Postmaster-General to contract 
for air mail service and prescribing rates 
of transportation and postage thereon; to 
the Committee on the Post Office and Post 
Roads. 


April 11, House. 


Mr., Woodruff introduces a resolution 
authorizing a Committee to investigate war 
contracts and expenditures. Brings into 
the discussion the subject of aircraft con- 
tracts. 


April 12, House. 


In discussing the the navy bill (H. R. 
11228) the question of the no. of personnel 
in the navy service was brought up. Mr. 
French believed there was no basis of 
comparison between the British air force 
and the American as the British was an 
offensive force and ours is a defensive 
force. 


April 18, House. 


In discussing the Navy appropriation 
bul CH ka 11228) the aviation appropria- 
tions were discussed. The bill calls for a 
total of $7,866,950. Mr. Hicks offered an 
amendment increasing the sum provided 
for overhauling planes from $5,475,000 to 
$7,093,000. 


April 19, House. 


Amendment of Mr. Hicks rejected (See 
above). 


COMING AERONAUTICAL 
EVENTS 


AMERICAN 
May —National Balloon Race. 
Sept. 4.—Detroit Aerial Water 
(about) Derby, Detroit. (Curtiss 
Marine Flying Trophy 
Competition. ) 


Sept. 15.—Detroit Aerial Derby, 


(about) Detroit. (Pulitzer Trophy 
Race.) 
Sept. 30.—First Annual Interservice 
Championship Meet. 
preparation.) 


(In 


FOREIGN 


Aug. 1.—Coupe Jacques Schneider. 

(about) (Seaplane speed race.) 
Italy, probably Venice. 

Aug. 6—Gordon Bennett Balloon 
Race, Geneva, Switzer- 
land, 


1—Coupe Henri Deutsch de 
la Meurthe. (Aeroplane 
speed race.) France. 
American elimination 
trials, if required, to be 
held about Aug. 15, at 
Mitchel Field, L. I. 


Oct. 
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MAPS AND NAVIGATION METHODS 


By A. DUVAL* 


EFORE undertaking any voyage, however short, the 

aerial navigator provides himself with the necessary maps. 

This is an easy matter in our country, where there is a 
wide choice among the various maps published by the Geo- 
eraphic Section of the Army, the Department of the Interior 
and the Aero Club. f 

When it is a question of a trip into a foreign country, the 
case is no longer the same. In some countries the only exist- 
ing maps are incorrect or poorly edited, while in others they 
are comparable with ours, but French navigators, not being ac- 
customed to their scales, nor to their colors, nor to their spe- 
cial manner of presentation, do not find them convenient. 
Reciprocally, foreigners experience the same inconvenience in 
using our maps. The most commonly used map is drawn on 
the scale of 1 : 200,000. This gives the most details of interest 
to the aviator, without taking too much paper. The 1 : 1,000,- 
000 scale is useful for long voyages. It is always best to 
carry the corresponding maps on the 1 : 200,000 scale, for 
the aerial navigator sometimes has occasion to identify details 
not shown on the 1 : 1,000,000 map. j 

These two maps are not specially made for aviators. It 
seems therefore that the solution of the problem has progressed 
hardly any since Mr. Lallemand, member of the Institute, 
asked for the creation of aviation maps. ‘This delay is ex- 
plained by the fact that during the war the existing maps 
(1 : 200,000 of the Geographic Section of the Army, and 
1 : 126,720 of the Ordnance Survey”) were satisfactory to 
the aviators of the allies, who flew in restricted sectors and 
seldom made long voyages. 

Now the requirements of civil aeronautics, the chief object 
of which is to make voyages are different and depend on 
aviation maps. This fact did not escape the attention of the 
experts who drew up the international agreement of October 
13, 1919, containing regulations for aerial navigation. Annex 
F, of this agreement or convention, made provision for various 
international aviation maps, which the contracting countries 
will publish within a few years. Already three of the most 
enterprising nations have agreed on the details of execution, 
as we Shall see further along. . 

Anyway, it is not out of place to call attention to the scope 
of the task undertaken, as well as to the value of the pre- 
liminary work accomplished since 1919. If the aviators, 
who are wanting aviation maps worthy of the name, had any 
idea of the work accomplished, their very natural impatience 
would be less prompt to manifest itself. 

Under the respective designations of normal maps and gen- 
eral maps, the convention established two types of interna- 
tional aviation maps. In principle, they must be made accord- 
ing to the rules adopted for the 1: 1,000,000 map of the world, 
with the metric system of measurements. Each country, how- 
ever, has the privilege to add its own units of measurement 
to the maps it publishes. 

After discussion during the English-French-Belgian confer- 
ences of 1920 and 1921, the details of the conventional symbols 
were fixed. Since their exposition lies outside the scope of 
this article, we will confine ourselves to a general description 
of the two kinds of maps provided for. 

General maps—The general map is made according to 
Mercator’s projection, one degree of longitude being repre- 
sented by a length of three centimeters, which gives, in our 
latitude, an average scale of about 1 : 2,000,000. Each folio 
contains a complete number of sections of the map of the 
world on the 1 : 1,000,000 scale, which is generally nine for 
latitudes below 60°, six and even three for higher latitudes. 
Each side of each sheet covers 1° in latitude by 2° in longi- 
tude. There is a common portion on adjacent sheets, which 
facilitates the passage from one sheet to the next. 

The relief is indicated by hypsometric tints supplemented by 
altimetric figures and, where there is occasion for it, by a 
slight shading. This method of representing the relief is in 
conformity with the 1 : 1,000,000 map of the world. It enables 
the aviator to choose instantly, without risk, the altitude of 
safety, in case of poor visibility. Any representation of relief, 
acocmplished simply by means of shading and altitude figures, 
does not offer this advantage, since the navigator must read 
all the altitudes of a region in order to determine the altitude 
of safety. He runs the risk of overlooking that of the sum- 
mit, against which he is in danger of crashing. The necessity 
of judging the altitude of the whole region led to the use of 


*From “Premier Congrés International de la Navigation Aérienne,” 
pp. 150-155, Paris, November, 1921. 


hypsometric colors for the general map. It is omitted on the 
normal maps, where each section bears on its margin the alti- 
tude of the highest point and of the lowest point in the region 
represented. The relief of the normal map is also shown by 
shading 

Lastly, general maps are only provided for continents. Avia- 
tion maps are not necessary, in fact, for the oceans, for which 
the aeronaut will use marine maps based on Mercator’s pro- 
jection. 

Normal maps—These are published on the scale of 1 : 
200,000. The kind of projection is not stipulated. This is 
because, on the one hand, the various projections differ but 
little on this scale and because, on the other hand, of the great 
advantage of being able to make use of much existing carto- 
graphic material. 

Each section of the normal map embraces 1° in longitude 
and 1° in latitude. They will doubtless overlap one another 
by several kilometers. The relief is indicated by shading, 
supplemented by altimetric figures. 

Miscellaneous maps—The object of the convention was to 
create a set of identical aeronautic maps for the whole globe. 
Aside from these standard maps, the aerial navigator may use 
any others. Let us note, in passing, the 1 : 200,000 map of 


Capt. Hebrard and Lieut. Robbe, on which the roads stand out 


light against a dark background. The advantages of this 
method will be manifest, when night flights become common. 

Maps are indispensable for the aviator. Their conception, 
however, depends on the methods employed in aerial navigation, 
which we will now endeavor to set forth. 


“To navigate is to go from one point to another by the 


shortest and easiest route.” This applies to both water and 
aircraft. 

Aerial navigation, although freely accomplished in three 
dimensions (with certain restrictions in the vertical direction) 
is in all points comparable with maritime navigation. On the 
contrary, it is not comparable with the means of land trans- 
portation. 

In fact; there are two methods of navigating an aircraft: 

1. To fly with continuous reference to landmarks ;* 

2. To take a direct route by the compass, with only occa- 
sional reference to the ground for determining the position of 
the aircraft. 

The former method, which is chronologically older, is still 
commonly employed. Although comprehensible in the begin- 
nings of aviation, when only the pilot was on board and the 
voyages were of short duration, it is now an anachronism. 
To be compelled to follow a railway or a river is a loss of 
time. This method is, moreover, not very safe, for as soon 
as the pilot loses this “thread of Ariadne,” he is lost. Errors 
have been frequent at cross-roads and junctions. Lastly, it is 
well to note the danger resulting from this practice. On a 
given aerial route, all the pilots would follow, in cloudy 
weather, exactly the same landmarks, thus creating great risk 
of collisions. 

The second method, successfully employed on aeroplanes 
and airships by several crews, has stood the test for centuries 
in all navies. It is therefore no novelty, but merely an adapta- 
tion. By means of the compass, the pilot steers the aircraft 
in a constant direction with reference to the meridian. The 
path thus described is a loxodromic or rhumb line. : 

Hence, to steer by the compass is to describe a loxodromic 
curve. The pilot only needs to choose the one which connects 
his starting point with his destination, and then to make sure 
from time to time that he has not departed from it and, 
lastly, to verify his speed. 

The use of the compass renders it possible to follow the 
most direct route between two points and especially to lose 
sight of land without inconvenience, for a certain length of 
time. At any instant, the navigator can determine his position 
by “dead reckoning,” with the aid of his absolute speed and 
the time elapsed. 

The accuracy of this method depends on the pilot’s skill in 
using his compass and on the exactness of his knowledge of 


*Some authors make a distinction between following a continuous. 
reference line (highway or railroad) and flving from one reference point 
to another by comparing the ground and the map. This is a distinction 
without a difference, since in cloudy weather they lead to the same 
result, flight near the ground. 


*Some authors make a distinction between following a continuous 
reference line (highway or railroad) and flying from one reference 


point to another by comparing the ground and the map. This is a dis- 


tinction without a difference, since in cloudy weather they lead to the 
same result, flight near the ground. 
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the data employed, namely, the angle of the route followed 
and the absolute speed. The route angle is the-angle formed 
with the meridian by the loxodromic trajectory described on 
the earth by the aircraft which is steered with the aid of the 
coimpass. 

As often as possible, this dead reckoning will be verified by 
observations of terrestrial or celestial reference points, or other 
method (radiogoniometry, etc.). 

Usually the wind causes the aeroplane to drift (uniformly, 
if the wind is regular). The angle between the axis of the 
aircraft called the course, and the route actually followed is 
the angle of drift. The pilot must therefore endeavor to de- 
termine the course to be adopted so that the drift will cause 
him to follow the loxodromic line traced on the map: Prac- 
tically, for holding the aircraft on this course, the pilot must 
determine opposite what graduation of the compass rose he 
must hold the reference mark which indicates the position 
of the axis of the aeroplane. The compass course is obtained 
by correcting the given course by the angle of “variation.” 
This variation is the algebraic sum of the magnetic declina- 
tion (angle formed, at any given place, between the geographic 
and magnetic meridians) and the deflection caused by the iron 
of the aircraft, which affects the magnetized compass needle. 
The declination is always exactly known. As to the deflection, 
an endeavor should be made to eliminate this once for all by 
“compensation,” the explanation of which lies outside the 
scope of the present article. It is a very simple and practical 
operation. When properly executed, the residual deflection 
is very small (1° to 2°) and the directive force of the com- 
pass remains constant for different courses. 

The only difficulty encountered in following a loxodromic 
or rhumb line is therefore the determination of the angle of 
drift. By means of aerological soundings, this is easily deter- 
mined before starting. The data for calculating the course 
then remain exact so long as the wind does not vary. If the 
wind is found to change, it becomes necessary to change the 
course steered or be driven off the true route. During the 
voyage, the navigator must employ one of the two following 
methods for determining the drift. 


1. Determination, on the map, of two successive positions 
of the aircraft and of the exact route followed between these 
positions. 


2. Instanteneous measurement of the drift by the observation 
of some point on the earth. 


The first method utilizes what some call “navigation by ob- 
servation,” in which the navigator steers by calculation, which 
he rectifies by every observation made. He thus describes a 
series of loxodromic lines each one starting from the last 


* point observed. 


The second method of measuring the drift necessitates a 
brief view of the earth, without its being necessary, however, to 
identify any given reference point. It consists in measuring 
the angle formed by the apparent motion of the reference 
point and the course of the aircraft. This measurement can be 
made, even when the reference point does not pass directly 
under the aircraft. The S.T.Ae. (Technical Section of Aero- 
nautics) drift-meter and the Le Prieur “navigraph” are based 
on this principle. Moreover, the results are faithfully pre- 
served, which constitutes a great advantage, since two suc- 
cessive drift measurements with different courses give the 
magnitude and direction of the wind. 

The absolute speed is measured: either by noting the time 
taken to traverse the distance between two observed points, 
which are shown on the map; or instantaneously by making 
measurements with reference to a single point, which does not 
need to be identified. 

For utilizing the latter method, we may employ the navigraph, 
the S.T.Ae. drift-meter, or the Le Prieur “cinemograph.” 

In the S.T.Ae. drift-meter, there are two sighting wires, 
adjustable in altitude, which intercept a base of 500 km. on 
the ground. The navigator sights a reference point and meas- 
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ures with a chronograph the time of passage from one wire to 
the other. An abacus gives the absolute speed in km/hr. 

In the Le Prieur cinemograph, the sighting is done with the 
aid of a slide carrying a stylus which traces a line on a 
paper moving vertically with a uniform speed. These com- 
bined uniform motions give a straight line, the inclination of 
which is a function of the altitude and of the speed. The 
errors due to changes in the trim of the aircraft are elminated 
by the fact of the graphic inscription. 

In the navigraph, the absolute speed is obtained by the auto- 
matic production of the triangle of velocities, of which the 
on “air speed” and “wind” are known, as also the angle of 

rift. 

Observation point—This can be obtained by watching the 
ground.. The navigator either identifies some reference point 
under him or determines his position with the aid of distant 
reference points. 

When the ground is not visible, the observation point is 
found by observing the stars, according to methods similar to 
those employed at sea. Unfortunately, the mariner’s sextant 
is not utilizable on aircraft and no other instrument has thus 
far afforded any practical solution of the problem. For want 
of an astronomical point, the aerial navigator can utilize 
radiogoniometry. — : 

The preceding exposition shows that loxodromy is the basis 
of aerial navigation. The ideal map for aerial navigation is 
therefore the one on which all the loxodromes are represented 
by straight lines and their angles with the meridians. Only 
Mercator’s projection will answer these requirements. Its use 
for general aeronautic maps is therefore fully justified. 

As regards utilizable routes in aerial navigation, we have 
purposely omitted orthodromy (sailing on the arc of a great 
circle). The arc of a great circle is in fact the shortest way 
between any two points on the earth’s surface and would 
therefore seem preferable to loxodromy. This advantage is, 
however, only theoretical, since for all points less than 1,000 
km. (622 miles) the difference between the orthodrome and 
loxodrome is negligible (about 1/300). Now, the stops, the 
obligatory points for crossing frontiers, and natural obstacles 
impose an itinerary, whose sections rarely attain 1,000 km. 
These sections are therefore loxodromes. 

There remains the employment of orthodromy on very long 
trips. Here again flight on the arc of a great circle does not 
make good its promises. If the points of departure and arrival 
are on the same parallel of latitude, the vertex or culminating 
point of the curve is near the pole and hence climatic con- 
siderations prevent the utilization of the most important part 
of the ideal curve. If the points of departure and arrival 
are almost on the same meridian or near the equator, the 
orthodrome and loxodrome differ but little. It should be noted, 
moreover, that the only method for describing a great circle 
consists in resolving it into a series of successive loxodromes 
of about 1,000 km. which are followed by means of a compass. 

The arc of a great circle therefore serves to determine an ~ 
itinerary. There is no need of special maps for this purpose, 
since Mr. Favé, a member of the Institute, has invented a rapid 
and simple method of tracing the arc of a great circle on a 
Mercator map. The employment of the Favé abacus enables 
the aerial navigator to determine instantly and accurately 
the points through which an arc of a great circle passes by 
simply moving over the map a transparent sheet on which 
is traced a whole series of curves representing the projection 
of various great circles whose vertices are on any given 
meridian. 

In conclusion, we may say that, on the one hand, the ques- 
tion of aeronautic maps is progressive and is following its 
normal course; while, on the other hand, the empirical methods 
of aerial navigation thus far employed are retrogressive, slow 
and dangerous and should be replaced by scientific methods 
of navigation, based on loxodromy and the use of the compass. 

(Translated by the National Advisory Committee for 
Aeronautics.) 


STANDARDIZATION AND AERODYNAMICS 


By DR. TRIZ. RICHARD KATZMAYR 
Aerodynamical Laboratory of the Technischen Hochschule of Wien, Austria 


ITH reference to the suggestion made. by W. Knight 
W in the Arrtat AcE, of June 20, 1921, for calling a con- 
gress of representatives of aeronautical laboratories in 
Europe and in the United States in order to arrive at an in- 
ternational agreement on the subject of wind-tunnel experi- 
mental work and standardization of aerodynamical terms and 
symbols used in aeronautical technical works, I wish to express 
the point of view of both Prof. Triz. Richard Knoller and 
myself on this subject. 


After the very interesting discussion in the ArrIAL AGE, by 
Brotyebrandthy (Oct. 3, LOZIieby. Prot. Karman, (Jan., 2d; 
1922), by Col. Costanz, (Feb. 20th, 1922), by Mr. Margoulis 
(March 6th, 1922), and by Col. Verdugio (April 3d, 1922) 
of Mr. Knight’s article on “Standardization and Aerodynamics”, 
I think it is well to state the stand taken on this matter by 
our laboratory. 

In the issue of ArR1AL AGE, which appeared on October 3d, 
1921, Prof. L. Prandtl insisted on the absolute necessity of 
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having an airstream of great constancy and freedom from 
eddies if wind-tunnel experiments are to have any practical 
value, and showed how such an ideal airstream can be ob- 
tained in practice. As a matter of fact the wind-tunnel of 
the Aerodynamic Institute, at GOttingen happens to be one of 
the few that permit such excellent conditions, and it should 
not be difficult to build all future wind-tunnel installations to 
give equally good results, if Prof. Prandtl’s carefully-prepared 
specifications be closely adhered to. In the great majority of 
existing laboratories the airstreams that can be obtained with 
present apparatus are all but even, yet it would be uneconomi- 
cal and too radical! to consign them to the scrap-heap forthwith 
for that reason. 

It would be of great value, however, if it were possible to 
compare without further question results obtained upon sim- 
ilar models in different laboratories, and this is quite within 
present possibilities. It would only require the testing of a 
number of standard bodies (such as spheres, fusiforms and 
one or two aerofoils), for their aerodynamic characteristics 
in all the leading laboratories and to compare results. To in- 
sure accuracy and to prevent slight differences in the models 
that might affect their behavior under test, the same set of 
models should be used in each experiment, no matter where 
performed. The several results thus obtained could then be 
used to establish what we might call a “laboratory factor” or 
a constant which would express all those elements which are 
peculiar to the laboratory in question and which cannot be 
deduced mathematically, as turbulence, proportion of model 
to area of airstream and especially the influence of the means 
for fastening the model to the balance. It is not sufficient to 
test merely a sphere, as was suggested, as such investigations 
as have been made with wing models have given different 
results. At the present time a series of comparative tests is 
being made between the laboratories in Vienna and Gottingen 
and it is intended to send the models to all the other wind- 
tunnels in Germany to obtain a better basis for comparison. 
It would be advisable to have this matter taken up by an in- 
ternational committee so as to include all the leading Euro- 
pean and American institutions. 

Attention should be called to the fact that for practical 
purposes it is not always advisable to employ a current that 
is totally free from eddies, such a condition is never pre- 
vailing in free flight. The degree of turbulence in the Vienna 
wind-tunnel happens to be such that the results therein obtained 
can be adopted without further correction, and several com- 
parisons of full-sized machines with their models (usually 
in 1:15 ratio) have shown a remarkable correlation of the 
actual flight performance with the results calculated from 
wind-tunnel tests. It was noticed that an increase in tur- 

vi 
bulence has the same effect as the increasing of ——, which 


Vv 
fact is cf importance to laboratories of small dimensions and 
comparatively slow air-speeds, which are thus enabled to give 
satisfactory results with lower cost of construction and main- 
tenance. For purely theoretical measurements, however, an 
airstream without turbulence is essential. 

Regarding the size of the models and the best airspeed to 
be used, it may be observed that the results obtained during 
the past 10 years in the Vienna laboratory with a standard 
aerofoil of 900x150 mm. and in an airstream of 18 meters 
per sec. have proven very satisfactory. 

Of great importance is the correct fastening of the models 
in the airstream. They should be so secured that the flow 
around the model is not disturbed, and yet a very stiff and 
inflexible mounting is essential. At Vienna this is obtained 
by means of four wires and a stream-lined supporting rod 
2.5 millimeters thick. 

In Agrrtat Acr, of October 3d. Prof. Prandtl commented 
upon the advantages of reducing the airspeed to the equiva- 

2 


lent expression for height ( ) as first proposed in 1914 


by Prof. Knoller and adopted by all German laboratories since 
1917. He also advocated the general introduction of absolute 
coefficients. 

One of the most necessary tasks of such an international 
committee is the standardization of aerodynamic definitions 
and units. Without prejudice toward the labor of the future 
committee the most widely used expressions and their gen- 
erally accepted meaning may be summarized, here. 

In Austria the following symbols hav been decided upon: 


p=-—— g = Velocity pressure, dynamic air pressure, head. 


v=resultant velocity, flight speed in meters per second or 
feet per second. 

V =the same in KM per hour or M. per hour. 

F= Wing surface or wing area. 


R= Resistance. 
A = Lift. 
W = Drift. 
N = Normal force. 
oa haneeitatorce. 
CR, CA, CW= Unit air resistance, unit lift, unit drift, or 
absolute coefficient of res., lift or drift. 
e = Center of pressure. 
M = Ne = Torque. 
W 


= Ration 
A ‘ 

X = Angle of incidence. 

The following is an exposition of the choice of the above 
symbols : 

p stands for ‘velocity pressure”, and is well nigh interna- 
tional (pressure in English, pression in French, pressung in 
German) being derived from the common Latin root premo 
(to push). 

v and V for “velocity,” derived from the Latin “velocitas.” 

F for surface, with reference to the English and French 
(sur)face and the German flache, all of which are derived 
from “facies”. 

R was chosen for “resistance”, 
languages; also stands for the German 
sultant). 

Hitherto R was resoived into its components L (lift) and 
D (drift), corresponding to the French Ry and Rx and the 
German A and W, the assumption being that L is perpendicu- 
lar and D parallel to the line of flight. To speak about “lift” 
in this sense, however, is not strictly correct, inasmuch as a 
strict interpretation of that word assumes a force that is ver- 
tical with respect to the horizon and is equal and opposite 
to gravity, which condition in actual flight is but seldom 
true. It would therefore be advisable to use another symbol 
in every language. 
by “shear’—as expressing more correctly the action of a 
force which is perpendicular to another force independently 
of the latter’s direction in space. The word “shear” being 
an engineering term meaning a force acting perpendicularly 
to the grain of a given material (German for shear = “schub- 
kraft”). S would be a better symbol in spite of the fact that 
the corresponding French word is “cisaillement.” 

The present symbol for drift or drag could be retained, 
and the present German expression (riicktrieb) could be re- 
placed by ‘“druck”, meaning to pull or pressure, and a mathe- 
matically more correct expression. D therefore fits all lan- 
guages and should be retained. Another proposal made by 
the present writer would substitute Z and X for L and D. 
The advantage thereof lies in the internationally understood 
application and the fact that the resistance R is actually re- 
solved into two components which are vertical only to each 
other and belong to a system of codrdinates of which the X 
axis is parallel to the line of flight. The aerodynamic expert 
is already familiar with the practice of referring moments of 
stability to this system, the axes being assumed to be iden- 
tical with the theoretical axes of the machine itself. 

The symbols N for normal force and T for tangent force are 
internationally self evident and require no explanation. 

As Mr. Knight has observed, the greatest difficulty is en- 
countered with the expressions ©R, CA, °W, In Germany and 
Austria they stand for dimensionless or “absolute” coeffi- 
cients, which are obtained by dividing the forces R, A, W 
by the area F and the pressure p, as given by the equations 
R=CRFp, A = CA F p, and W = CW F p. To express 
these quantities as “unit forces” is better, it being generally 
easier to understand a mathematical formula when every 
factor stands for a definite and concrete entity rather than a 
purely philosophic concept. After all CR, CW are 
“forces” in the accepted sense, for they express a weight in 
kilograms which would act on a one square meter of sur- 
face under a dynamic pressure of 1 millimeter hydrostatic 
pressure. To write with a small (©) immediately conveys the 
impression that a coefficient is expressed, and writing it before 
the symbol prevents misunderstanding with exponents. This 
method of writing instantly indicates what force the coefficient 
refers to and is therefore easier to read than either the Eng- 
lish (ki, kp) the French (kx, ky) or the German (Ca, Cw) in 
all of which the stress is laid on the quantity as a “coefficient” 
and the force that it refers to is merely indicated by a small 
letter below. To avoid every mistake it should be noted that 

CA = 200 kt = 1600 ky = Ca 

In addition in Austria the following symbols have been 
accepted: 8A for “specific lift” as per the expression A = 
sAp and "A for “reduced lift” as per the formula A =TA F, 
These expressions have been found very useful. Of course 
the prefixes s and ry have international significance in this 


respect. 
(Concluded on page 206) 
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THE BACKGROUND OF DETONATION 


By STANWOOD W. SPARROW 


DETERMINATION of the relative merits of various 

fuels for use in high compression engines is the object 

of experiments being conducted at the Bureau of Stand- 
ards for the National Advisory Committee of Aeronautics. 
Inasmuch as the tendency of a fuel to detonate often makes 
it unsuitable for such use, a consideration of the general sub- 
ject of detonation has formed the initial step in this investi- 
gation. The purpose of this note is not to summarize the 
available information on the subject but to discuss a phase 
which seems to have received’ relatively little attention. 

In most discussions of detonation attention has been fo- 
cused on the rate or the nature of the combustion. Charge 
temperatures and pressures before combustion have been con- 
sidered from the standpoint of their influence on this rate 
rather than from the standpoint of their influence on the 
temperatures and pressures after combustion. This does not 
imply that investigators have failed to appreciate this latter 
influence, but that they have thought of it as a sort of neces- 
sary background fixed by the compression ratio and so have 
turned their attention to a factor that could be altered, namely, 
the rate of combustion. It is believed, however, that a care- 
fui scrutiny of this “background” will throw considerable light 
on’ some of the results that have been obtained in detonation 
research and to this end the following discussion is devoted. 

Fig. 1, which presents results obtained from a one-cylinder 
engine, forms a convenient starting point. In this figure and 
throughout the paper, the presence or absence of detonation 
should be understood to mean the presence or absence of the 
metallic ringing sound characteristic of detonation.* 

As indicated in the figure, detonation was only apparent at 
spark advances between 25° and 55° before center. More in- 
teresting is the fact that with this engine detonation only 
occurred when the explosion pressure as measured was some- 
what greater than 450 pounds per square inch. From this, one 
would conclude that for a given engine the explosion pressure 
must exceed a definite value if detonation is to result. Such a 
conclusion is a natural consequence of the common belief that 
the sound which serves to identify detonation arises from a 
deflection or vibration of the combustion chamber walls. It 
seems logical, therefore, to consider such changes of engine 
condition as are known to affect detonation and to estimate 
the effect of such changes upon the explosion pressures. 

Compression ratio deserves first attention as it is known to 
exert great influence upon the tendency of an engine to de- 
tonate. Accordingly, calculated explosion pressures for_sev- 
eral compression ratios have been plotted in Fig. 2. These 
have been computed as though the entire charge were burned 
Obviously explosion pres- 
sures thus calculated should exceed those obtained in practice. 


/ 

* For a Ease Ion of quantitative methods of measuring detonation, 
see “Methods of Measuring Detonation in Engines,’ by Thomas Midge- 
ley, Jr., and T. A. Boyd. Journal of the Society of Autcmotive En- 
gineers, January, 1922. 
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Fig. 1. 


Nevertheless they form a satisfactory basis for comparison, 
provided actual rates of burning and heat dissipation are ap- 
proximately the same for all the conditions compared. More- 
over, ground for believing that this assumption is not far 
from the truth comes from the testimony of numerous investiga- 
tors that they have obtained maximum power with nearly the 
same spark advances over a wide range of fuels* and com- 
pression. ratios. 

In calculating the values for Fig. 2, the following familiar 
relations have been employed: 


P3 = Pi t 
Ta = Ti ypu—l 
M = T; — Tz 
T2 eae ans 
Pz as Ps 
where | 
r = ratio of compression and expansion. 
P: = absolute pressure at beginning of compression stroke. 
Tass ae temperature at beginning of compression 
stroke. 


Ps; = absolute pressure at end of compression stroke. 

T. = absolute temperature at end of compression stroke. 

M = increase in mixture temperature due to combustion. 

Ts = absolute temperature after combustion. 

P; = absolute pressure after combustion. 

n = exponent having experimental values ranging from 

Te25etomiedbe 

In preparing Fig. 2, P: has been taken as 14.7 pounds per 
square inch, M as 2700°C and n as 1.3. In figuring Ti, the 
fresh charge has been assumed equal to the piston displacement 
in volume when at atmospheric pressure and at an absolute 
temperature of 320°C. In like manner the residual products of 
combustion have been assumed of a volume equal to the en- 
gine’s clearance space when at atmospheric pressure and at an 
absolute temperature of 1273° C.** Some values thus calcu- 
lated are tabulated below: 


1 AR Ts Pz Ps Ts 

4 393°C S5ieG 89 494 3295°C 
5 376 610 119 645 3310 

6 365 625 151 806 3325 

7 358 643 185 960 3343 

8 353 660 219 1115 3360 


* All fuels give nearly the same maximum power at the same com- 
pression ratio. 


* * Tt should be remembered that the aim is a comparison rather than 
accurate determination of temperature and pressures. This justifies 
the omission of steps that otherwise would be essential. For example, 
the temperature increase produced by combustion has been taken as 
2700°C for all compression ratios, although because of the smaller clear- 
ance volume of spent gas the amount of temperature rise should in- 
crease with the ratio (since less of the energy of combustion is expended 
in raising the temperature of the inert gas). An opposing tendency is 
the increase in specific heat that results from the higher compression 
temperatures of the higher compression ratios. _ The use of the same 
value of exhaust gas temperature for all ratios is open to similar 
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criticism. An increase in expansion ratio tends to lower this temperature, 
which effect is opposed by a decrease in heat loss due to the decrease in 
combustion chamber surface. These various tendencies have been con- 
sidered but are not included in the calculations as their combined in- 
fluence should affect the comparative values less than 5%. 


Attention has been directed repeatedly to the many tenden- 
cies toward an increase in combustion rate with an increase in 
compression ratio. A smaller volume through which the flame 
must spread and a smaller proportion of inert gas are two 
of the factors emphasized. All such tendencies would increase 
the differences shown in Fig 2. The significant thing is that, 
neglecting all such possibilities, assuming no change in com- 
buston rate, there would still be an increase in explosion pres- 
sure of over 125% produced by changing from a ratio of 4 
to one of 8. This change in ratio would only increase the 
absolute temperature at the end of compression by 11% and 
the absolute temperature at the end of combustion by 2%. One 
is not surprised, therefore, that a well known British inves- 
tigator concludes charge temperature to be of minor impor- 
tance from a detonation standpoint.* 

At this point it is well to consider Fig. 3, which presents 
some of the most interesting information that this investiga- 
tor, Mr. Ricardo, has obtained from his variable compression 
engine. The figure shows data obtained by throttling the 
engine, at compression ratios above 4.8, to the point of de- 
tonation. The dotted line shows the I. M. E. P. obtained at 
full throttle with a non-detonating fuel. After operating at 
each ratio the compression pressure was measured with a 
gauge while the engine was driven by a motor at the same 
speed and throttle opening as before. The most striking les- 
son from this curve is that detonation occurs at very nearly the 
same compression pressure regardless of the compression 
ratio. 

Inasmuch as this discussion is concerned with the relation 
of explosion pressures to detonation, an estimate of the prob- 
able explosion pressures for the conditions shown in this 
figure is in order. One might anticipate that the expansion 
of the gases after passing the throttle would cause an appre- 
ciable temperature drop. Calculation and experiment both 
show this effect to be negligible under the circumstances under 
consideration.* Another factor which is likely to influence 
the temperature at the beginning of compression is the pro- 
portion of exhaust gas present. This can be estimated rather 
closely by assuming that the weight of fresh charge at part 
throttle bears the same relation to the weight of charge at 
full throttle as the I. M.E.P. at part throttle bears to the 
I. M.E. P. obtained at full throttle with a non-detonating fuel. 


* Harry R. Ricardo, “Transactions of the January, 1922, Meeting of 
the Society of Automotive Engineers.’”’ The conclusion quoted is ex- 
pressed thus, “Our experiments appeared to show pretty clearly that 
detonation has very little connection with the temperature of com- 
pression, but is closely dependent upon the compression pressure.” 
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I.M.E.P, at 1500 r.p.m. 
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Compression pressure 
(Lb. per 6q.in.) 


iy 
Compression ratio. 
Fig. 3. 


Pressure 


Actual experimental determinations of I.M.E.P. are given 
in the figure. Except for the use of the I. M.E.P. to esti- 
mate part throttle exhaust gas content, the method of calcu- 
lation is the same as that used in obtaining Fig. 2. Although 
throttling an engine of fixed compression ratio tends to in- 
crease the proportion of exhaust gas to fresh charge, the cal- 
culations indicate that with the variable compression engine 
under the circumstances under discussion there is an accom- 
panying decrease in clearance volume which neutralizes this 
effect. Thus over the range covered by the curves the ex- 
haust gas expressed as a percentage of new charge varies 
less than 1. It follows that the temperature at the beginning 
of compression will remain nearly constant and values calcu- 
lated on this basis are tabulated below: 


Yr Ti Te Ts 
48. 388°C ss 620°C.—Ss—«320°C” 

5.0 388 629 3329 

55 388 648 3348 

6.0 388 664 3364 

6.5 388 680 3380 

7.0 388 696 3396 

Wd 388 710 3410 
It will be recalled that the relation between explosion pres- 
Ps M 
sure and compression pressure is as follows: = 14+ —. 
P, T: 


An increase in compression ratio means an increase in Ts and 
hence a decrease in the value of this ratio. For this reason 
a higher explosion pressure will be obtained from a low com- 
pression ratio engine at full throttl than from a high com- 
pression ratio engine throttled to the full load compression 
pressure of the low ratio. This fact may be stated from a 
slightly different angle in this fashion—to maintain a con- 
stant explosion pressure the compression pressure should in- 
crease slightly with increase in compression ratio. 


*On p. 109, of Bulletin No. 19, of the Engineering Experiment Sta- 
tion of Ohio State University, Prof. Norman discusses the laws goy- 
erning this drop in temperature and calculates the following values: 

Gas velocity in feet per second 50 — 100 — 200 — 300 
Temperature drop in degrees C 0.1 0.4 1.8 4.2 
Tests at the Bureau cf Standards showed no decrease in manifold tem- 
perature when the throttle of an aviation engine was closed while it 
was being motored with the fuel supply cut off. 


Volume 
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Explosion pressures as calculated for Fig. 3 are tabulated 


Area swept by flame in unit time 


Time 
Fig. 5. 


below: 
r P. (Absolute Ps 
Pressure) 

48 606 
5.0 113.2 599 
Be 114.2 589 
6.0 116.2 589 
6.5 119.2 592 
7.0 123.2 601 
75 127i. 612 


The maximum variation in explosion pressures is seen to be 
less than 4% and the deviation from the average pressure 
about 2%. When experiment has shown detonation to be con- 
stant under the conditions of Fig. 3, and calculations show ex- 
plosion pressures to have been constant, there is reason for a 
deepening conviction in the close relationship of explosion 
pressures to detonation.* 

Scavenging, that is to say, removing all or part of the spent 
gases from the clearance space, increases detonation. This 
fact has been taken as convincing proof of the great influ- 
ence exerted by small proportions of exhaust gas on the 
rate of flame spread. Very probably this influence exists and 
operates as supposed. It is true, nevertheless, that the effect 
of scavenging on detonation can be explained partially at 
least by its influence on the explosion pressure. This influ- 
ence is twofold. First of all, removing the hot exhaust gases 
from the clearance space of the engine means a lower tem- 
perature at the beginning and hence at the end of compres- 


Ps 


M 
sion. Reverting again to the relation wl eres it is 


2 2 
clear that lowering T:, increases the ratio and thus the ex- 


‘plosions pressure. This holds true if M, the increase in tem- 


perature resulting from combustion, does not decrease. But 
M should increase since the energy of the fuel is expended 
in heating a smaller mass of inert gas. This then is the sec- 
ond tendency toward increased explosion pressure and _conse- 
quently detonation. Calculated explosion pressures show a 
probable increase of over 25% for a scavenged in compari- 
son with an unscaveneged engine having a compression ratio 
of 4. 

Another influence which vitally affects detonation is the 
ignition timing, the spark advance. As before, it is convenient 
to picture the charge burned at constant volume at a point 


_in the stroke governed by the spark advance. This does not 


mean picturing the combustion as occurring at the same time 
as the spark but as always occurring at the same interval of 
time after the spark. The burning that takes place during this 
interval may be treated as the burning of a fuse that later 
fires the explosive. As shown when discussing the effect of 
compression ratio, the maximum explosion pressure should 
occur when the pressure prior to combustion is greatest. Since 
the charge is compressed most at top center the maximum ex- 
plosion pressure should result from a spark so timed as to 
cause the actual combustion to take place at that part of the 
stroke and retarding the spark so that combustion comes later 


*On page 6 of “Recent Internal Combustion Engine Research,” pre- 
sented at the January, 1922, meeting of the Society of Automotive 
Engineers, Mr. Ricardo says: “. . . the tendency to detonate de- 
pends in effect upon the compression pressure not, as I_ supposed, 
because the pressure has any marked influence, but rather because in 
any actual engine the compression pressure is in itself, a measure of 
the proportion of inert diluent present in the cylinder.’ 

The reader will perceive that the author’s interpretation of the data 
is somewhat at variance with Mr. Ricardo’s. It is regrettable that the 
scope of the paper does not permit citing the many views of Mr. 
Ricardo with which he is in hearty accord. The use of Fig. 3 is but 
one indication of his belief in the accuracy and value of Mr. Ricardo’s 
experimental determinations. 


should decrease the explosion pressure. For the engine from 
which the pressure measurements of Fig. 1 were taken the 
estimated ratio of the explosion pressures obtained with com- 
bustion at various angles past top center to what would have 
resulted from combustion at top center are given below. 


Degrees of crank angle Explosion pressure in % of 

after top center at which the pressure when equivalent 

equivalent instantaneous instantaneous combustion oc- 
combustion occurs. curs at top center. 


0 100 
10 94 
20 84 
30 72 
40 59 
50 49 


This demonstrates that very considerable differences in ex- 
plosion pressure would be expected from a change in spark 
advance even if the rate of combustion remained the same. 
When there is superimposed the influence of a change in 
rate, it is not surprising to find differences of the magnitude 
shown in Fig. 1. The pressure at the time of explosion should 
be the same whether combustion takes place at a given angle 
before top center or after. With combustion before center, 
however, barring the heat loss, the subsequent compression of 
the burned gases will increase the pressure to a value in ex- 
cess of that resulting from burning the charge at center. In 
practice it often happens that with an early spark the rate 
of heat loss exceeds the rate at which heat is produced by 
the compression of the burned charge so that the maximum 
pressure of the cycle is lower than with a less early spark. 
This accounts for the decreased pressures at the extreme 
spark advances of Fig. 1. Furthermore, it is not surprising 
that carbon-bisulphide, which preignites early in the stroke, 
does not detonate since the effect of preignition is that of a 
too early spark.* 

The relative influence of spark advance and throttle open- 
ing on detonation is of considerable importance in connec- 
tion with the use of high compression over-dimensioned en- 
gines. Such engines have too high a compression ratio to 
operate safely at sea level at full throttle with the spark ad- 
vance that would give maximum power with a non-detonat- 
ing fuel. Experiments at the Bureau have shown that for an 
emergency “take-off” such engines will develop more power if 
the spark is retarded to eliminate detonation than if the 
throttle is closed to produce the same effect. 

Aside from its practical bearing on engine design, it is 
worth while to see whether the comparative influence of spark 
advance and throttle opening would be predicted from their 
influence on explosion pressures. The theoretical indicator 
cards of Fig. 4 will aid the comparison. In this figure the 
dotted line indicates the pressures at full throttle with a non- 
detonating fuel and a compression ratio of 6.5. The problem 
is to obtain from this engine the maximum power that is 
possible with a fuel which because of detonation cannot be 
used with an unthrottled engine having a compression ratio 
in excess of 5.5 (the volumetric efficiency is assumed the same 
for both ratios). If explosion pressure controls detonation, 
the problem resolves itself into so adjusting spark advance or 
throttle as to restrict the explosion pressure to the value ob- 
tained with an unthrottled engine of 5.5 ratio. Since the ex- 
plosion pressure with a 5.5 ratio is about 82% of that with a 6.5 
ratio, an engine having the latter ratio must be throttled to 
about 82% of full load. (Taking into consideration the modify- 
ing factors discussed in connection with Fig. 3, gives 85% as a 
closer value.) The full curve of the figure shows the probable 
pressure under this throttled condition. 

The other alternative is to retard the spark so that com- 
bustion does not take place until the piston has traveled far 
enough on the down stroke for the pressure to have fallen to 
the maximum compression pressure with the 5.5 ratio. A full 
heavy line shows the pressures under this condition. Since 
the engine receives a full weight of charge, the power should 
be less than that obtained with the non-detonating fuel only 
because the ratio of expansion after combustion is 5.5 in 
contrast with 6.5 with the non-detonating fuel and the opti- 
mum spark advance. The air cycle efficiency** for a 5.5 ratio 
is 94% of that for a 6.5 ratio. Thus retarding the spark to 


*In the Journal of the Society of Automotive Engineers, September, 
1920, C. F. Kettering says: ‘“‘Using carbon-bisulphide as a fuel, we 
get a genuine preignition. This fuel ignites very early and the pressure 
rises rapidly but it will not knock, Preignition will not necessarily 
cause a knock, because it may be that the pressures will not rise higher 
than normal.,”’ 

** Air cycle efficiency = 1 — — 
expansion ratio. 

1 n-l 


where nm. = 1:4 %and yr = 
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WAR DEPARTMENT 


MAY 


May 16—Q. M. SUPPLIES—New 
Cumberland, Pa., Auction. Send 
catalog requests to Q.M.S.O., 
Gen, Intermed. Depot, 1st Ave., 
and 59th St., Brooklyn, N. Y. 


May 18—Q. M. SUPPLIES—Phil- 
adelphia, Pa., Auction. Send cat- 
alog requests to Q.M.S.O., Gen. 
Intermed. Depot, Ist Ave. and 
59th St., Brooklyn, N. Y. 


May 22—ORD. MATERIAL—Ni- 
tro, W. Va., Auction. Send cat- 
alog requests to Charleston In- 
dustrial Corp., Nitro, W. Va. 


May 22—SALVAGE—Norfolk, Va., 
Auction. Send catalog requests 
to Salvage Officer, Gen. In- 
termed. Depot, Norfolk, Va. 


May 24—OIL, FUEL AND LUB- 
RICATING—Washington, D. C. 
Sealed bid. Send catalog re- 
quests to Chief, M.D. & S. Sec., 
Air Service, Room 2624 Muni- 
tions Bldg., Washington, D. C. 


May 25—Q. M. SUPPLIES—Atlan- 
ta, Ga., Auction. Send catalog 
requests to C.0.Q.M. Intermed. 
Depot, Candler Warehouse, At- 
lanta, Ga. 


May 31—Q. M. SUPPLIES — 
Brooklyn, N. Y., Auction. Send 
catalog requests to Q.M.S.O., 
Gen. Intermed. Depot, 1st Ave. 
and 59th St., Brooklyn, N. Y. 


SEND FOR CATALOG 


H 


SELLING PROGRAM 


JUNE 


June 1—Q. M. SUPPLIES—San 
Antonio, Tex., Auction. Send 
catalog requests to Q.M.S.O., 8th 
Corps, Gen. Area Depot No. 2, 
Ft. Sam Houston, Texas. 


June 6—Q. M. SUPPLIES—Mc- 
Clellan, Ala., Auction. Send 
catalog requests to Commanding 
Officer, Atlanta Q.M. Intermed. 
Depot, Candler Warehouse, At- 
lanta, Ga. 


June 7—AIR SERVICE SUP. 
PLIES—Morrison, Va., Auction, 
Send catalog requests to Com- 
manding Officer, Air Service De- 
pot, Morrison, Va. 


June 8—Q. M. SUPPLIES—Camp 
Jackson, S. C., Auction. Send 
catalog requests to Commanding 
Officer, Atlanta Q.M. Intermed. 
Depot, Candler Warehouse, At- 
lanta, Ga. 


June 13—Q. M. SUPPLIES—Camp 
Grant, Ill., Auction. Send cata- 
log requests to Q.M.S.O., Chi- 
cago Gen. Intermed. Depot, 1819 
W. Pershing Rd., Chicago, III. 


June 15—Q. M. SUPPLIES—Chi- 
cago, Ill., Auction. Send cata- 
log requests to Q.M.S.O., Chi- 
cago Gen. Intermed. Depot, 
ants W. Pershing Rd., Chicago, 


June 19—Q. M. SUPPLIES—Camp 
Sherman, O., Auction. Send cat- 
alog requests to Q.M.S.O., Chi- 
cago Gen. Intermed. Depot, 1819 
W. Pershing Rd., Chicago, III. 


June 22—Q. M. SUPPLIES—Bos- 
ton, Mass., Auction. Send cata- 
log requests to Commanding Off- 
cer, Boston Q. M. _ Intermed. 
Depot, Boston, Mass. 


June 27—Q. M. SUPPLIES—Nor- 
folk, Va., Auction. Send cata- 
log requests to Q.M.S.O., N. Y. 
Gen. Intermed. Depot, Ist Ave. 
and 59th St., Brooklyn, N. Y. 


SEND FOR CATALOG 
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About the q 
SELLING METHODS 
of the War Department 


AUCTION THE BENEFITS OF AUCTION SALES 


| Pee) 1. Purchase is so easy. You simply raise a numbered paddle, 


: so the auctioneer sees it. The paddle costs about $200, 
ZS Uf, 
uN. 
wz 


) which is applied to your purchases. If you do not buy, the 


deposit is returned in full, on demand. 
WHAT SEALED BID OFFERINGS GIVE 


\ 


2. The offerings usually MUST be sold. This gives you op- 
portunity to buy right. 


WS — 
CAT sera 
2 
z 0, 


SSS 
Hite 


3. Your competitor’s bid furnishes a guide to the value of the 


Al goods offered. 


1. More time for financing purchases. ry 
| $3 
2. Quality that stands up in any market. <> <) 
! 2 . oS 
é 3. Quantities worth your while. 

: 


4. Opportunity to buy what you need at prices you set yourself. 


2s FIXED PRICE 


me a HOW THE FIXED PRICE HELPS YOU 

as 1. It gives your dime the same opportunity to buy value that 

id is afforded your neighbor’s dollar. The price is the same 

fe to all, whether you buy one item or ten thousand. 

' ts 2. It simplifies purchases. You get a catalog, check up your 
acd needs, decide what you want to spend, and then send in 


Tt 


S 


tins : your order. That’s all. 


For further information regarding War Department Sales, write: 


MAJOR J. L. FRINK, 
Chief, Sales Promotion Section, 
Office of Director of Sales, 
Room 2515 - Munitions Building, 
Washington, D. C. 
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(Continued from page 203) 
avoid detonation requires a 6% decrease in power against the 
15% sacrifice which throttling entails. 


From all the evidence presented it appears that a close re- 
lationship exists between explosion pressures and detonation 
and that, having calculated the explosion pressures for an 
engine condition at which detonation occurs, for any other 
engine condition the probable presence or absence of detona- 
tion can be predicted from a calculation of the probable ex- 
plosion pressure. It does not follow necessarily that the uni- 
form explosion pressures as here calculated produce the sound 
of detonation. There is evidence that there are local pres- 
sures which exceed these average pressures and to which 
should be charged both the sound and destructive effects of 
detonation. The evidence does indicate that if local high 
pressures exist they are proportional to the average pressures 
as calculated, inasmuch as the latter have proved an accurate 
index of the presence or absence of detonation. 

Emphasis, thus far, has been placed on conditions that in- 
fluence detonations even with the rate of combustion un- 
changed. Better appreciated and no less important is the in- 
fluence of a change in combustion rate with other conditions 
remaining constant. In fact, detonation research has con- 
fined itself largely to attempts to influence this rate. The goal 
is a slowing down of the final stages of combustion. It may 
be neither necessary nor desirable to decrease the average 
combustion rate. Tradition tells us that it was the “last 
straw” that brought disaster to the back of a camel and sim- 
ilarly, it is the /ast rise in pressure that brings ruin to the 
head of a piston. An illustration will show how this disas- 
trous peak pressure may be avoided by a slight change in the 
combustion rate. For the first condition assume that the pis- 
ton is at top center, that all the charge has been burned and 
that the charge temperature is 3350°C. Assume also that a 
temperature drop of 250°C results from the heat dissipation 
during the next 10° of crank motion. For the second condi- 
tion let it be assumed that when the piston reaches top center 
sufficient charge has been burned to have produced a tem- 
perature of (3350—250)°C and that the remainder is burned 
during the next ten degrees of crank motion at such a rate 
that the heat input shall just offset the heat dissipation and 
the pressure and temperature at 10° past top center be approxi- 
mately the same as in the first case. The ratio of the pres- 


3350 — 250 


3350 

or 93%. The only difference in power that should result is 
that due to a loss in efficiency chargeable to the decreased ex- 
pansion ratio of the portion of the charge burned in the ten 
degrees after center. Calculation shows the net loss to be 
less than two-tenths of one percent. In short, a decrease of 
7% im maximum pressure is obtained at the expense of a 
decrease of two-tenths of one percent in power. 


Fig. 5 indicates in a general way why differences in spark 
plug position and combustion chamber shape change the rate 
at which the charge is consumed. By means of the alternate 
light and dark areas the amount of surface swept by the 
flame from each spark plug in equal time intervals can be 
determined. The lower plots show total areas swept by 
flame in unit time plotted against time. In these figures the 


sure in the latter case to that in the former is 


area under the curve at the left of any ordinate represents 
the total area swept by the flame up to that time. The upper 
flame spread diagrams are drawn as though the flame moved 
radially at a uniform linear rate. This assumption is admit- 
tedly false for the flame, at least in its initial stages, spreads 
at an accelerated rate. Moreover, in the engine it is not 
areas with which one is concerned but volumes and the prob- 
lem is further complicated by the movement of one wall of 
the combustion chamber, namely, the piston head. Obviously, 
then there is no point in analyzing the figures to show which 
spark plug arrangement gives minimum detonation. Their 
sole aim is to show why a change in spark plug arrangement 
should make a difference in detonation* _ 

A discussion of the influence of changes in fuel character- 
istics upon detonation lies outside the province of this paper. 
Possibly the most hope of relief from detonation troubles lies 
in the ability to alter these characteristics, and much excel- 
lent work has been done in this field.** ; ; 

Except in the case of the automobile engine the noise of 
detonation in itself is of no consequence. Detonation’s ser- 
iousness lies in its high pressures and in the excessive heat loss 
which prevents the attainment of the power that would other- 
wise be possible. Most investigators have been made ac- 
quainted with this excessive heat dissipation by an increased 
loss to the jacket water whenever detonation has been pres- 
ent. In a preceding paragraph a comparison was made be- 
tween the effect of burning all the charge at top center with 
a resultant temperature of 3350° C. and slightly retarding the 
rate of burning so that the maximum temperature did not 
exceed 3100° C. Radiation varies approximately as the fourth 
power of the absolute temperature and would at top center 
be 35% greater with the higher temperature. It seems clear 
that much of the power loss that accompanies detonation can 
be attributed to excessive heat dissipation arising from a con- 
dition approximating the one-just mentioned. 

Preignition and detonation are now generally conceded to be entirely 
independent phenomena. Preignition is unusual, caused by a hot spark 
plug electrode, by an exhaust valve or by a piston head and depends 
upon the ignition temperature of the fuel. Changes in the design of 
these members will do much to prevent this trouble. The important 
fact is that such changes will be necessary with an increase in com- 
pression ratio unless the fuel has been prepared to eliminate preignition 
as well as detonation. It may be mentioned in passing that overheating 
troubles are a more likely result of preignition than of detonation. This 
can be illustrated best by assuming an extreme case of preignition with 
the charge ignited as it enters the cylinder and all burned by the be- 
ginning of the compression stroke. It is conceivable that the rate of 
heat dissipation during this stroke should be such that at top center 
the same pressure and temperature would result as when, under normal 
operation, the bulk of the charge is burned at top center. Pressures and 
temperatures during expansion would be the same for both cases. For 
the compression stroke, however, the average temperature with preigni- 
tion would have been in the neighborhood of 3000° C. in contrast with 
500 °C. under normal operation. 

As stated in the outset, this paper’s aim has not been to present a 
complete picture of detonation but to consider several more or less 
independent features of the problem which have received comparatively 
little attention. Whether these features belong in the background or 


foreground is immaterial so long as they are recognized as an essential 
part of the picture. 


*For a discussion of actual combustion chamber shapes and their 
influence upon detonation, see ‘“Turbulence,” by H. L. Horning, on page 
579 of the Journal of the Society of Automotive Engineers, June, 1921. 

** “Combustion of Fuels in Internal Combustion Engines,’ by C. F. 
Kettering, Journal of the Society of Automotive Engineers, September, 
1920; “Combustion of Fuels in Internal Combustion Engines,” by 
Thomas Midgely, Jr., Journal of the Society of Automotive Engineers, 
December, 1920. 
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The symbol e to indicate the distance of the center of pres- 
sure from the upper aerofoil surface has been in use in Ger- 
many and Austria for over ten years with good results. In 
other countries this quantity is seldom made use of. Whether 
e is the best symbol for this expression is a matter that should 
be decided by the committee. 

M as an expression for torque is a well known symbol in 
mechanics, and it is advisable to retain it for that reason. 
Mathematically M = N Xe and since N is nearly equal to 
A the expression M = A Xe can be safely used for approxi- 
mations. In Austria the special symbol #M = A Xe has been 
adopted. 

Just as we have units of force we can. have a “unit of 
torque”—also an abstract coefficient. For its expression °M has 
been devised with its corollary °*M. We can, therefore, write 


M = °MXFXpXt and *M = @MXFXpxXt 
in which “t” is the chord. 


= expresses in Germany the ratio —— and x the angle of 


incidence. Whether these symbols should be internationalized 
is fit subject for discussion. 


Regarding the graphic representation of test results it may 
be observed that the Vienna laboratory conforms itself to the 
standards prevalent throughout Germany. 

It would be very desirable to come to some international 
agreement regarding the unification and standardization of 
aerodynamical expressions, and we hope that Mr. Knight will 
succeed in eliminating such objections as still, perhaps, exist 
toward the satisfactory solution of this important matter. 


Translator’s Notc—In his paper Dr. Katzmay speaks of = 


W drift 
thats 
lift 


sion in the translation in spite of the apparent error. In Ger- 
many the lift drift relation is expressed as a fraction. Here 
is a matter which surely calls for standardization. 

I cannot agree with the author that “shear” would be pref- 
erable to “lift”. There is nothing in the latter word. that 
presupposes (as he states) a direction opposed to gravity and 
a lifting force might easily be conceived acting at an angle 
to the absolute vertical. In an aeroplane “lift” resolves  it- 
self into a “shear” at wing hinges “where the latter are fast- 
ened to the fuselage, but that is a mechanical condition which 
is no factor in wind-tunnel work. 


as indicating 


I have retained this expres- 
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New Airship Class at Langley Field 


Due to the fact that the last Airship 
Class at Langley Field, Va., was nearly 
wiped out as a result of the Roma tragedy, 
the next class is being pushed forward, 
and it is now expected that it will com- 
mence operations on April 24th. This class 
will be composed of ten officers. Every 
effort is being made to supply the present 
deficiency of airship pilots so that the 
tactical development of airships may be 
proceeded with. 


The Fastest Airship in the United States 


_ The loss of the ‘“‘Roma” created quite a 
void in the big lighter-than-air hangar at 
Langley Field, Va., and, to compensate for 
the loss of the giant dirigible, an English 
“Mullion” type airship was inflated about 
three weeks ago and has since been oper- 
ated quite extensively. It is being used 
for the training of cadets in the piloting 
of two-man control airships. 

The “Mullion” type airship was de- 
veloped by the British in 1918 for use as 
a short range coastal patrol ship. It is 
fitted with two 75 h. p. Rolls-Royce 
“Hawk” engines, mounted above the stem 
of a streamlined car and driving pusher 
screws. The envelope has a capacity of 
100,000 cubic feet of buoyant gas, and 
‘measures 165 feet in length, 49 feet in 
height and 35 feet, 6 inches in diameter. 
While the theoretical full cruising speed 
is 57.5 miles per hour, the airship officers 
who have flown this ship at Langley Field 
state that it is the fastest airship in the 
United States today. On several occasions 
it is claimed that a speed in excess of 61 
‘miles per hour has been achieved. 

This ship is very trim and neat in ap- 
pearance, and offers considerably less re- 
sistance to the wind on account of the 
‘construction of suspensions, and the shape 
of the bag itself. It has the customary 
two ballonets and trims very nicely. It 
is reported, however, that the directional 
controls do not function as decisively and 
promptly as would be desirable. This is 
no doubt due to the fact that there is no 
‘top tail surface. All directional stability 
is taken care of by a lower tail surface to 
which the rudder is attached, and this 
results in a slight amount of rolling. On 
altitude control this ship behaves excellent- 
ly and promptly. The car is light and well 
designed. Four or five passengers can be 


carried, although she functions better with © 


only four passengers. 

Shortly after the Armistice the War De- 
partment purchased several of this type 
of airship. The first one was inflated at 
Langley Field in 1919, but was destroyed 
when the temporary hangar blew down. 
Since that time A, C and D type of ships 
have been operated for experimental pur- 
poses, and this is the first time a “Mullion” 
has been put in the air. 

The “Mullion” is also called the “S. S, 
T.,” which stands for “Submarine Scout 
Twin,” being motored with two engines. 
This type of airship performed flights of 
considerable duration for the British 
Navy and were used for locating and 
bombing of submarines. Quite a few Ger- 
man submarines were destroyed through 
the agency of this airship. 
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Flying Cadets Complete Training 


The entire class of flying cadets assigned 
to Mather Field, Mills, Calif., completed 
their flying training and will receive com- 
missions in the Reserve Corps, viz: 

James C. Ayers, Walter A. Archer, 
John M. Barnes, Donald M. Cornell, Paul 
M. Conner, Robert J. Clohecy, John R. 
Rand, Sidney C. DuBose, Clarence A. 
Gilbert, Lloyd L. Hefling, Clinton E. Her- 
berger, Guy F. Hix, Theodore R. Howe, 
Max M. Sternberg, Iver Igelsrud, Andrew 
J. Marincik, Ive McKinney, John C. Mc- 
Ginn, Leo L. Mellon, Earl C. Pierce, Ar- 
thur L. Smith, Donald A. Templeman. 

Of this class, Cadets Hefling, Igelsrud 
and Ayers took the examination for ap- 
pointment as 2nd Lieutenants, Regular 
Army, at the Presidio of San Francisco. 
The results of their examinations have 
not yet been determined. By their be- 
havior and application during their train- 
ing they have each proven that they would 
be the sort of officers needed in the Air 
Service. 


A Lecture on Meteorology 

The command at Mather Field, Mills, 
Calif., was treated to an interesting lec- 
ture on forecasting, meteorology, aviation 
and sundry subjects, delivered by Mr. 
Thomas R. Reed, of the San Francisco 
Weather Bureau. Mr. Reed’s work in 
meteorology has been wide and_ varied. 
Added to this knowledge is his experience 
as an aviator with the French and Amer- 
ican forces during the war, making him 
an authority on the subject as applied to 
flying particularly. His talk was of ab- 
sorbing interest to his audience, and the 
information gained will be of great as- 
sistance to each flyer. 
Fast Time Between Kelly and Ellington 

Fields 

A report from Ellington Field, Houston, 
Texas, is to the effect that, so far as 
known, the fastest cross-country flight be- 
tween Ellington Field and Kelly Field was 
made by Lieut R. T. Aldworth in an 
MB3 on April Ist. The duration of the 
flight westward was one hour and 23 min- 
utes (151 8 m. p. h.) while the return 
flight against a somewhat higher wind was 
made in one hour and fifty minutes (114.5 
m. p. h.) The distance between these two 
stations is 210 miles. 


Spads and MB3’s at Ellington Field 


The Ist Group (Pursuit) at Ellington 
Field is rapidly being equipped with Spad 
and MB3 planes. It is planned by the 15th 
of April to have enough MB3’s assigned 
to the squadorns to equip each officer of 
the Group with a plane in preparation for 
the forthcoming annual tactical training 
operations to be conducted during the 
latter part of June. 


Ready to Tackle Forestry Patrol 


In the event Forestry patrol is author- 
ized for this season, there is not a man 
in the 91st Squadron at Crissy Field who 
will not be eager for this duty—which, by 
the way, is not strange, considering their 
phenomenal ability to make “smokes” dis- 
appear. The Squadron’s radio department 
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will be ready. Eight enlisted men have 
been enrolled in the Signal Corps ‘Radio 
School being conducted at the Presidio, 
where they will receive a thorough course 
in operation and maintenance of radio. Two 
experienced radio operators are now on 
duty with the Post Radio Department, and 
the ships of the 91st are rapidly being 
equipped with newly overhauled equip- 
ment. The pilots and observers are re- 
ceiving practical instruction by being re- 
quired to work with the home station 
while on flights. 


A New Hospital Aeroplane 

The JNOHG aeroplane, which was re- 
modeled at the Fairfield, O., Air Interme- 
diate Depot into a hospital ship, has been 
completed and, as soon as weather condi- 
tions permit, it will be flight tested. From 
all reports, this is the first aeroplane of 
this type that has ever been manufactured. 
A special litter, constructed in the fuse- 
lage and easily accessible by swinging lids, 
makes a very desirable aeroplane for the 
purpose of transporting injured persons, 
The physican or attendant is provided with 
a cockpit immediately in front of the lit- 
ter and just back of the pilot’s cockpit 
facing the tail surfaces. It is so situated 
that at all times the physician or attend- 
ant is able to observe the patient through 
a window which is cut in the fuselage. 


This type of ambulance aeroplane is a de- 


cided step forward in transporting injured 
persons by aeroplane. 


Crissy Field Notes 

On March 27th Master Sergeant Wil- 
liam F. Hohorst and his seven “go-get- 
ters’ returned to Crissy Field from their 
two weeks’ recruiting trip, which has car- 
ried them through Healdsburg, Santa 
Rosa and Petaluma, at which latter place 
they established recruiting headquarters. 
Seven recruits have been added to the 
ranks of the Air Service as a result of 
this trip, and Sergeant Hohorst reports 
that were it not for the lack of transpor- 
tation funds, this number could have been 
more than doubled. The eager interest 
and keen desire to join the Air Service 
manifested by the majority of prospec- 
tive recruits approached by the men from 
Crissy Field, wavered, waned and finally 
resolved into inaction because of the lack 
of the necessary supply of “filthy lucre” 
to transport them to Crissy Field. 

The national magnet at the present time 
seems to be Radio, which is rapidly draw- 
ing all men unto it. In its efforts to meet 
the demands of the thousands of radio 
“fans” in the Bay district, the University 
of California Extension Division requested 
the co-operation of Crissy Field, with the 
result that on Friday of last week Mr. 
Allen Smith, an Air Service Reserve Offi- 


‘cer, who is at present connected with the 


University of California, announced from 
a Crissy Field ship in which was in- 
stalled an SCR-68 telephone set, a course 
of lectures on radio to be delivered in 
San Francisco by Mr. Herbert E. M. Met- 
calf, a radio expert, formerly connected 
with the Air Service. Judging from the 
enthusiastic attendance at Mr. Metcalf’s 
lectures, Mr. Smith’s announcement was 
a “sho’ nuf” “heavenly” message. 
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London Papers on Paris Breakfast Table 


With this week most of the London papers will be carried by air and 
will be available in Paris between 9 and 10 a. m., under arrangements 
made by Messrs. Hachette. Excellent! “ 


Air Mail to Denmark 


We understand that arrangements have been made for inaugurating, 
this month, an air mail service between Rotterdam and Copenhagen. 
The company which is to undertake the new service is stated to be 
Danish, although it is intended to use British machines and pilots. 
The plan is to have machines leaving Rotterdam in the morning, after 
the arrival of the night boat from London, and it is expected that 
they will be able to reach Copenhagen shortly after noon, so that the 
mails should be distributed early in the afternoon in Copenhagen. In 
the opposite direction machines will leave Copenhagen at 3 p. m., and 
will reach Rotterdam in time to connect with the night boat to London. 
Thus, instead of taking 72 hours, the mails between London and 
Copenhagen should do the journey in about 24 hours. 


New British Empire Air Service Plan 


Very considerable interest has been aroused by the announcement 
of the scheme for the formation of a company to establish an airship 
mail and passenger service to India and Australia. At the moment of 
writing, the decision of the Air Council in the mtater has not been 
made public, consequently it is not known whether this scheme, which 
calls for no capital investment by the Government, but only a contingent 
liability in the form of a State guarantee of interest of £91,000 per 
annum, will mature. The proposal has the backing of Vickers, Ltd., 
and of the Shell group, and the details of the scheme were explained 
at a private meeting at Caxton Hall, on March 30, by Commander C. 
Dennis Burney. Mr. A..H. Ashbolt, Agent-General for Tasmania, who 
has long been one of the stoutest advocates of Imperial airship services, 
presided, and Major G. H. Scott explained certain technical considera- 
tions. If the scheme meets with Government approval, it will presum- 


aDly mean that existing airships will not be handed over to the Dis- 
posals Board. 


Briefly, the scheme submitted by Commander Burney to the Air 
Ministry is as follows: The company’s capital of £4,000,000 would 
be made up of £1,800,000 in ordinary shares, and £2,200,000 in 
debentures, subject to the Government arranging, by means of a subsidy, 
a guarantee of dividend and interest for a period of years. On ordinary 
shares a 6 per cent. dividend (free of income-tax) would be guaranteed 
for 10 years, and the debentures would carry 4% per cent. interest 
(free of income-tax) until redemption. It is proposed that £1,200,000 
ordinary shares and £2,200,000 debentures should be issued forthwith, 
leaving £600,000 ordinary shares unissued. 


Of this share capital, Messrs, Vickers, Ltd., have undertaken to 
subscribe for 100,000 shares at par and_the Shell group for 100,000 
ordinary shares or debentures at par. Both companies will give full 
technical assistance. It is stipulated that the Government shall transfer 
to the company free of cost all airships, airship material, and airship 
bases—such as Pulham, Cardington, and Howden, and will supply 
wireless telegraphy and meteorological services. 


The total contingent subsidy per annum in the form of a guarantee 
of dividend on the ordinary shares and interest on the debentures (on 
the capital now proposed to be issued) would be:—On £1,200,000 ordi- 
nary shares, £72,000 for 10 years; on £2,200,000 debentures, £99,000 
until redemption, divided as follows:—British, £91,000 per annum; 
Australia, £40,000; and India, £40,000. These dividend and interest 
payments would cease as soon as the profits from the company were 
sufficient to pay them. It is suggested that no dividend or interest 
should be payable until the middle of 1923, and accordingly the coming 
Budgets will be unaffected. ? 


The program of development would be divided into two stages—(a) 
a bi-weekly service to India; (b) an alternate day service to India, 
with a weekly extension to Australia. Capital would thus be conserved 
until the necessary experience has been obtained, to render the service 
efficient on the first stage, before expanding to the second stage. Com- 
mander Dennis Burney asks that until time has been given for con- 
sideration of this offer no airship or airship material should be broken 
up or otherwise disposed. 


It is estimated that, unless the public take to airship travel very 
rapidly, there will be a loss on running expenses for the first two years. 
During this period nothing will be earned to write off depreciation 
charges, but, on the other hand, experience will give rise to large 
improvements in the design of airships, and consequently the airships 
originally constructed by the company will become obsolete with more 
than normal rapidity. The cost of this will be about £750,000, and 
it is suggested that when the profits have reached such a figure as 
to relieve the Government from their guarantee of dividend upon the 
ordinary shares, and the company can show to the satisfaction of the 
Treasury that it has established the business on a commercial basis, 
the Government will refund to the company the £750,000. 


Estimates of expenditure and revenue were also submitted. They 
provide for the building of five new airships (the present fleet will be 
used for training and for short journeys only). The new ships will 
be much on the lines of the “LZ125,” so far as size is concerned, 
with a capacity of 3,800,000 cubic ft. On a bi-weekly service to India 
it is believed that there would be a return of £372,000 per annum, 
after paying all costs and depreciation charges. Details were also given 
of a proposed extension to Australia. The sum available for ordinary 
shares is estimated at £240,000 per annum. 


For the first year of full service it has been assumed that receipts 
will only equal one-third of the running costs, or £130,000 as against 
a total earning capacity of £1,482,200, and for the second year total 
receipts of £260,000. It has been further assumed in the computation 
of dividends that when the service is in full working order yearly 
earning of £1,037,000, against the total of £1,482,200, will be obtained. 


The airships to be used would have a maximum speed of 70 knots, 
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and it is thought that an average speed of 55 knots could be maintained. 
It is proposed to establish bases with mooring masts en route, and 
allowing six hours at each, the following time-table is estimated: 


Bombay, Kien « 514 days (now 17 days). 

Rangoon ..... 7% “ (now 21 to 22 days). 

Hong-Kong ... 8% ‘“. (now 4 to 5 weeks). 
Anistralial co. a0 11% “ | (now 4 to 5 weeks). 


To Advertise Air Travelling ‘ 


A new scheme has been devised by the Lep Aerial Travel Bureau 
to display to prospective London air passengers the advantages of 
travelling to the Continent by air. A small daylight cinema of a new 
type has been erected in the bureau in_ Piccadilly Circus, and films 
depicting the Customs examination, start from the aerodrome, scene en 
route, etc.. etc., are shown. while an official explains the film and 
points out the benefits to be obtained by using the newest method of 
travel. : 


Commercial Aviation in Germany 


At least ten aviation companies are operating lines in Germany, 
says Economist Consul Parmelee, Berlin, in a report to the Department 
of Commerce. The 1921 returns of seven of these (data for the 
others not being available) show a total of 1,653,053 kilometers or 
1,033,158 miles of flight, the transportation of 6,182 passengers, and 
30,713 metric tons of mail and baggage. 
Luft-Reederei, carried almost half of the passengers and three-fifths 
of the mail and baggage in flights totalling 346,826 miles. 

The Deutsche Luft-Reederei has announced new routes to be epened 
to Prague in Czechoslovakia and to Moscow by way of Koenigsberg 
and Wytebok, 

The German Government grants a mail subsidy of 10 marks per 
kilometer on routes up to 300 kilometers and 11 marks for routes 
above 300 kilometers, provided time tables are strictly adhered to, and 
provided mail up to 100 kilograms pes flight is conveyed free of charge. 
Payment is provided for overweight. ; 

Companies are entitled to subsidy if they can prove a minimum 
record of 20,000 kilometers within a year. Payment of the total subsidy 
is dependent on at least 80 per cent. punctuality per month. Ten 
per cent is deducted for each 5 per cent. loss of punctuality. 
April 1, 1922, only those companies are entitled to a subsidy who can 


prove that for every three military machines used they have purchased 


one of modern type. 

As the subsidy is limited, the regular 
suspended or limited from November 1 to March 31. 

Jwing partly to weather conditions, it has not yet been attempted 
to operate regular services the year round. The cessation during the 
winter months is said to be due, in part, also, to the necessity of 
repairing the limited number of aeroplanes which have so far been 
available. 

Article 202 of the Versailles Treaty and the subsequent London 
Ultimatum of May 5, 1921, have prohibited Germany either from manu- 
facturing or importing aircraft. The note of February 1, 1922, however, 
has set May 5, 1922, as the date upon which resumption of construction 
import and export of civil aircraft accessories will be permitted. Allie 
supervision of civil aviation in Germany will continue after May 5, 
1922, though the precise form which this supervision will take is not 
yet known. $ 


Pretoria Experiment 


The Meteorolcgical Office at Pretoria is about to liberate balloons to 
which instruments for determining the temperature and pressure of 
the air at various heights are attached. The balloon is quite free. It 
ascends until it bursts and then acts as a parachute to the falling 
instrument which is secured to a “spider”? constructed of three 
springs of bamboo about 3 feet 6 inches in length. At the six ends 
of the bamboo small red flags are attached and the spider is so ar- 
ranged that, however it falls, three flags lie well above the ground to 
attract the attention of anyone passing in the vicinity. The success of 
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the experiment depends on the recovery of the instrument and the » 


Government offers a reward of £1 to the finder, provided he carries 
out the instructions on the label attached to it. The label reads: “In- 
vestigation of Upper Air. This instrument is a delicate meteorological 
apparatus. Pull out the piece of red string with match end attached 
and then convey carefully to nearest Magistrate. If the instrument 
has not been tampered with you will receive £1 reward.” 


Rome-Tripoli Service 


To establish more rapid communications between Italy and Tripolitania, 
the Secretary of the Colonies, Hon. Girardini, is endeavoring to organize 
an aerial mail service from Rome to Tripoli that may eventually be used 
also for the transportation of passengers. For this pufpose the Superior 
Command of Aeronautics has granted the use of the airship Esperia 
(ex-Bodensee) to make its first flight, which will take place in the 
coming Spring. In the meantime, while they are completing certain 
works in order to prepare the aeroplane for her flight, her commandant, 
Major Valle, will go to Tripoli personally to make sure of a safe landing. 


Palestine-Mesopotamia 


The Palestine General Post Office has just announced the inauguration 
of a fortnightly mail service by aeroplane from Palestine to Mesopotamia, 
according to a report received by the Department of Commerce from 
Consul Southard at Jerusalem. There has been a military service over 
this rcute for some time, from Cairo via Palestine and Transjordania. 
This announcement merely opens the service to the public. 
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Elementary Aeronautics 
Construction of the Navy Racer Model Trophy 


UILDERS of scale aeroplane models will be interested . 


in the construction details of the miniature Curtiss-Navy 

model, recently presented to the Navy Department as a 
gift trophy by the Curtiss Aeroplane & Motor Corporation. 
The Curtiss Company designed and built the racing aero- 
plane in which Bert Acosta won the Pulitzer Trophy race 
at Omalia, on November 3d, last year. The successful flights 
‘of this plane created much enthusiasm among the naval offi- 


cers responsible for its adoption by’ the Navy, and as a 


souvenir of the Omaha victory, the Curtiss Company had a 
special scale model constructed by its expert model builder. 
Although many of the newspapers gave an account of the 
‘presentation, praising the fine appearance of the model, no 
‘mention was made of the’ actual construction and such infor- 
mation as desired by model builders. A representative of 
the Elementary Aeronautics page of AERIAL AGE interviewed 
the model expert who constructed the trophy, with the result 
that much intimate information was obtained concerning it. 
All parts of the model were made and assembled by Mr. 
Thomas H. Birmingham, who is in charge of the Curtiss 
wind-tunnel model department. Mr. Birmingham has had 


considerable experience in building accurate scale models of 


‘steamships costing thousands of dollars. In the construction 
of model aeroplanes, whether for wind-tunnel tests or for 
display, he is able to carry out all the processes required for 
a model complete in every respect. For example, many model 


builders excel in wood-work, metal-work or finishing details, 


but it is unusual to find one whose work testifies his skill in 


all these branches, while at the same time forming a model 
so accurately to scale. 


In designing this trophy model it was desired to keep the 
‘wing span close to ten inches. To accomplish this, all the 
measurements of the large machine were scaled down to 
7-16ths of an inch to the foot. The outline of the model is 
accurately to scale within about 1-1,000th of an inch, which is 
extremely fine work for a model of this kind. Altho this is 
accurate, the regular scale models made by Mr. Birmingham 
are even closer to the exact scale measurements, being within 
1-4,000ths of the precise figures reduced in scale. Wind- 
‘tunnel work requires such accuracy, for the slightest varia- 
‘tion in true scale would make the tunnel tests of doubtful 
value. 

Of course in such models no attempt is made to reproduce 
the weights to scale, and each part is formed of materials 
most suitable for forming the correct outlines. Solid silver 
was used wherever possible. The wings, which have the 
appearance of silver, were made of aluminum. The forming 
of these wings to the correct profile was a difficult job, re- 
quiring more than a week of work by hand. 

The two N struts are of silver. At each end a small pin 
was left to project into the wing for fastening. 

Tail surfaces are of aluminum, formed by hand filing. 
Braces to the fin and stabilizer, which on the real aeroplane 


- are of steel, streamline wire are represented by fine silver 


wires on the model. Brace wires between the wings and on 
the undercarriage are also simulated by silver wires. 

Undercarriage V struts and axle streamline are of silver. 
The wheels were turned out on a lathe ; the material used was 
brass, silver-plated. Tires were represented by a coating of 
heavy gray enamel. 

The body was made of hardwood. It was divided into 
alves vertically through the centerline, and the portion at 
the pilot’s cockpit hollowed out. A miniature instrument-board, 
‘Seat and windshield are installed. The body is finished with 
four coats of gray coach varnish. 

The two “Lamblin” radiators, located on the chassis struts, 

below the lower wing, proved to be the most difficult part 
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to make. The real radiators themselves are of a complicated 
manufacture, ard in reducing the parts in size, the complica- 
tions were multiplied in proportion. Special moulds and dies 
were made to form the radiator shell, and the basket-like 
radiator tubes of silver-wire were arranged in their correct 
order by means of elaborate jigs. 

At the rear of the body the steel leaf-spring tail skid is 
neatly arranged as on the real machine, with small overlap- 
ping spring leaves. 

The base of the trophy is of turned ebony, polished. The 
pedestal shaft supporting the model is of silver, lathe-turned. 
A solid silver nameplate at the base is engraved with an in- 
scription commemorating the winning flight of the Curtiss- 
Navy Racer, and bears the record of its speed over a “closed 
circuit” of 150 miles, which was covered in 52 minutes, 9 3-5 
seconds, or at a speed averaging 176.7 miles an hour, 

Insignias on the wings and rudder are of baked enamel, 
each color applied directly to the surface. 

The propeller is made of maple, the grain of which, reduced 
at this scale, is in good proportion to the grain of oak, as 
used cn the full-size machine. It is formed and finished with 
all the care and exactitude of real propellers. 

A month of time was required to build the model and its 
actual construction cost was about four hundred dollars. 


The Flight Association of Ottawa, Canada, Organized 


Mr. Oswald Barry announces the organization of a new 
ciub, formed for the purpose of model experimentation. The 
club has been named The Flight Association of Ottawa, 
Canada, and Mr. Barry is its president, pro tem. 

The Association is composed of willing workers, and the 
constitution is so drafted as to exclude those who are not 
seriously interested in model building. Some of the mem- 
bers are quite proficient in the work, having followed the 
model game for eight years. 

A cordial invitation to membership is extended to all those 
residing in that section of Canada, and the earnest tyro is 
quite as welcome as the seasoned veteran. 

Correspondence is invited from, other clubs and from in- 
dividual model builders. Mr. Barry’s address is 117 Albert 
Street, Ottawa, Canada. 


The Curtiss-Navy Racer Model presented as a souvenir to 
the Navy Department to commemorate the winning of 


the Pulitzer Race 


10,000 Radio Fans Hear Bride’s Kiss in 
Aerial Wedding 


A kiss struggled through the ether April 
24 and 10,000 radio enthusiasts knew then 
that somewhere between Mineola, L. IL, 
and Forty-second Street and Broadway, 
New York, 2,500 feet up in the air, Miss 
Sarah Cockefair and Albert P. Schlafke 
had been safely married. 

Miss Cockefair, who is a nurse in 
Brooklyn Hospital, and Mr. Schlafke, 
who is physical director of the Veterans’ 
Camp at Tupper Lake, decided that since 
they were going to be married anyway 
they might as well have as large an 
audience as possible. 

A six-passenger Fokker was rigged up 
with a radio set. Bert Acosta agreed to 
pilot the ship. The Rey. Belvin Maynard, 
the “Flying Parson,’ was there to per- 
form the ceremony. So the wedding party 
hopped off with Frank Daniels to attend 
to the radio, seven-year-old Louise Robb, 
winner of sixteen baby shows, as flower 
girl and George Weed to see that every- 
thing went properly. 

The bride threw out her bridal bouquet 
of roses when she was 1,500 feet up and, 
when the plane was passing over College 
Point Lieutenant Maynard began the ser- 
vice. His questions and the responses 
could be heard plainly from an amplifier 
set up on the field and by all those who 
were listening in on their own radio sets, 

The couple landed at 5:40 in a shower 
of rice. 


Radio Equipment of the Ships “Paris”’ 
and “Lafayette” 


Is described in a recent issue of Radio- 
electricite. On both steamers a 5-kilowatt 
tube transmitter has been installed with a 
wave range of between 2000 and 9000 
meters. A 5-killowatt .motor-generator set 
is used to produce the plate high tension 
for four rectifying and four oscillatory 
tubes, and the low-voltage current for 
the heating of the filament of these tubes. 
Both vessels are equipped with a radio 
rangefinder, or “radio goniometer,” which, 
reduced to plain English, means a radio 
compass. A distance of 3400 kilometers 
has been covered safely by messages sent 
from the transmitter of the ‘Paris.’ 


The Radio Industry 


It is evident that the radio industry 
has expanded to undreamed of propor- 
tions within the past few months. It is 
not surprising, therefore, to learn that 
one concern expects to do a business of 
well over $50,000,000 this year, judging 
by the returns of the past few months. 
There is an ever-increasing demand for 
vacuum tubes; it is estimated that by this 
writing 75,000 tubes are being turned out 
a month, and that by the time this reaches 
the reader the production will probably 
exceed 100000 tubes per month. Author- 
ities in and out of radio are of the opin- 
ion that the radio business as it is now 
developing is going to be greater than 
the phonographic industry, which has been 
doing a business in excess of $400,000,000 
per year. 


Efficiency of Radio Plants 


In a recent issue of The Electrician 
there appears the following editorial 


comment, which offers sound .food for 
thought: “Apart from the press stunts, 
of which wireless has been the victim 
(or conspirator), the thing that most 
strikes the observer of progress in this 
branch of electrical service is the enor- 
mous dispoportion between the hundreds 
of kilowatts utilized at the transmitting 
end and the few microwatts picked up at 
the receiver. No doubt this apparently 
inevitable state of affairs has had its in- 
fluence upon those who have been engaged 
in the practical development of wireless, 
for it is only within recent years that any 
progress has been made in the rounding 
up and extermination of the losses which 
take place within the transmitting plant 
itself. The old spark transmitter had an 
efficiency in the neighborhood of 15 per 
cent, but it is only necessary to inspect the 
oil-cooling system of the ‘high-frequency 
alternator, the water jacketing of the arc, 
or the red-hot anodes of the very latest 
transmitter, the 3-electrode valve, ‘to 
realize that even present-day apparatus 
has far to go before it approaches the 
efficiencies now commonplace in low- 
frequency and direct-current work. 


World-Wide Radio 


Every, leading nation is interested in 
establishing a system of world-wide radio. 
Germany had such a plan before the war, 
which had a distinctly military tendency 
rather than. a purely’ commercial attempt 
to keep in touch with all countries, both 
far and near. Great Britain has had a 
world-wide radio plan for many years, 
and of late the subject has been very 
much in the forefront of British circles. 
It is understood that the present plan con- 
siders six principal centers between which 
reliable radio communication is required, 
namely—Great Britain, Canada, Australia, 
New Zealand, South Africa, and India. 
Geographical considerations suggested the 
postponement of Canada and New 
Zealand. Of the remaining four, Austra- 
lia, South Africa, and India form an 
equilateral triangle about 5000 miles along 
each side, while England is about 6000 
miles from South Africa, 5000 miles from 
India, and 10,000 miles from Australia. 
The United States has also a plan for 
world-wide radio, which is rapidly pro- 
gressing towards realization. 


Radio Link in Telegraphy 


Experiments on substitution of a radio 
transmission link for the customary wire 
transmission lines on the commercial mul- 
tiplex printing telegraph, have recently 
been carried on. Results are given of 
tests made between New York and Cliff- 
wood, N. J., a distance of 25 miles. The 
usual outgoing signals from the printer 
were transmitted by wire to the radio 
room, where by means of a relay con- 
trolling the radio transmitter they were 
converted into radio signals. The received 
signals at Cliffwood actuated a polar relay 
and converted the radio signals back to 
wire signals which were relayed by wire 
back to the printed laboratory in New 
York. These tests showed that 180 words 
per minute could be satisfactorily sent, 
according to the Journal of the Franklin 
Institute. 
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WGY Heard 2,600 Miles 

The wireless operator on the steamship 
Luckenbach has just sent word that on 
March 30, between the hours of 3:50 and 
4:38 in the morning, while the ship was 
south of Panama in the Pacific at seven 
degrees north of the equator, he had been 
able to pick up a musical concert sent out 
from station WGY in Schenectady. This 
is by airline a distance of more than 2,600 
miles and establishes a new record for the 
station. 

The ship operator, W. W. Braire, re- 
ports the time he heard each selection, 
named each selection, and his letter bears 
a confirmation of the ship’s location signed 
by the master of the vessel. His report 
checks up exactly with the log of the con- 
cert broadcasted that night. 

Prior to the letter from the S. S. Luck- 
enbach, the southermost point reached by 
the Schenectady station was Tela, Hon- 
duras. Richard B. Dudley, chief operator 
on the steamship Coppename, tied up in 
the port of Tela, reported that he has 
distinctly heard the program sent out from 
WGY on March 16. Other distant south- 
ern places which have reported hearing 
eek are Santa Clara, Cuba and Mexico 

ity. 


Important Dates in Progress of Radio- 
Telephony 

The following are the outstanding 
events in the development of. radio-tele- 
phony, as compiled by Professor Philip 
R. Coursey.. One of the most impor- 
tant of all, the invention of the vacuum- 
tube, is omitted from the list, probably 
because it lies more in the province of 
sound than of pure radio. The events 
listed deal directly with the extension 
of range rather than of audibility. , 

1885—Experiments with the induction 
system were carried out by Sir William 
Preece at Newcastle-on-Tyne. A speak- 
ing range of 440 yards was obtained. 

1894—Experiments with conduction sys- 
tem successful for distance of one and 
one-half miles across Loch Ness. 

1887—The induction system was util 
ized in mines. Telephonic communica- 
tions was established between the surface 
and subterranean galleries of Broomhill 
age 350 feet deep, by A. W. Heavi- 
side. 

1899—The conduction wireless telephone 
was installed between Skerries. and An- 
glesea. Average distance between sta- 
tions, three miles. A similar installation 
was also put into use between Rathlin 


Island and the mainland of Ireland. 
Range of speech communication, eight 
miles. 


1900—Early experiments by R. A. Fes- © 
senden with a special high-speed commu- 
tator to obtain a rapid sparking rate, 
Speech transmitted by ether waves for 
about a mile, but articulation not very 
ood. 

1899-1900—Experiments made with A. 
F. Collins’s electrostatic method were suc- 
cessful up to 200 feet range. 

1902—The range of Collins’s tests was 
extended to three miles. Articulation said 
to be perfect. 7 

1902—E. Ruhmer, in the course of his 
extensive experiments with the photophone 
method, succeeded in telephoning over 4 
distance of about four miles on Lake Wan- 


see, and subsequently at Kiel over a range 
of about twenty miles. 


1906—Successful experiments carried 


out with a small high-frequency induc- 
tor alternator by R. A. Fessenden. Ranges 


up to about twenty miles obtained. 
_ 1906—Tests of art transmitters made by 
Telefunken Company between Nauen and 

erlin—twenty miles. 

1907—The range of Fessenden’s tests 
was increased to about 100 miles, using 
improved H. F. alternators. 

1908—Tests with the Colin-Jeance arc 
-apparatus were made from the Eiffel 
Tower. A range of thirty miles ob- 
tained. 

1908—Experiments by F. Majorana, us- 
ing an arc oscillation generator with his 
liquid microphone, were carried out from 
Rome to a number of other stations—in- 
cluding ships. The range of successful 
speech communication was gradually ex- 
tended from about thirty-five miles to 156 
miles (Rome to Sardinia), then to 180 
miles (Rome to Maddalena), and even- 
tually to 300 miles (Rome to Sicily). 

1908—V. Poulsen succeeded in trans- 
mitting speech over a distance of about 
150 miles, using his arc transmitter. 

1909—Successful tests of Poulsen type 
arcs between Milwaukee and Chicago 
(ninety miles). 

1909—Ranges of speech communication 
up to seventy-five miles obtained with 
Colin-Jeance arc apparatus; subsequently 
increased to 100 miles between Goulon and 
‘a French cruiser, and ninety miles be- 


_ tween Eiffel Tower and Dieppe. 


1910—Experiments with H. P. Dwyer’s 


arc gave perfect telephonic communica- 


tion between San Francisco and Los An- 
geles—490 miles range. 
~1911—Range of speech communication 


from Nauen increased to about 350 miles 


(Nauen to Vienna). 

1912—G. Vanni obtained a speech range 
of 600 miles between Rome and Tripoli, 
using the Moretti arc oscillation genera- 


tor and the Vanni liquid microphone. 


; 
; 


| 


_ 1913—Experiments at Nauen Station 
with 10,000-frequency alternator and static 
frequency raiser gave a range of 550 miles 
to Pola. 

1913—Experiments at Nauen Station 
with 10,000-frequency alternator and static 
frequency raiser gave a range of 550 miles 
to Pola, — 

1913—Further experiments carried out 
‘with the induction system in mines dem- 
onstrated its special utility for such pur- 
‘poses. Communication was successfully 
established between the surface and a level 
800 feet deep. 

1914—The T. Y. K. arc system was first 
put into practical use at Toba. 

1914—-Successful speech communication 
from Brussels to Paris, 190 miles, using 
Moretti arc transmitter and Marzi’s car- 
bon powder microphone. 

1914—Experiments carried out by G. 
Marconi with the oscillating valve trans- 
‘mitter on Italian war vessels. Ranges up 
to forty-five miles were obtained, using 
very limited power at the transmitter. 

1915—Tests of oscillation valve trans- 
mitters gave successful communication be- 
tween New York and California, 2,500 


~ miles. 


1915—The American Telephone and Tel- 
egraph Company carried out a series of 
very successful experimental tests with the 
valve type transmitters. Eventually the 
Atlantic was bridged between Arlington 
(Va. U. S. A.) and the Eiffel Tower, 
France, 3,800 miles, and good speech com- 
Munication was also established between 
Arlington and Honolulu, a distance of 
close on 5,000 miles. Articulation was 


| said to be faint, but very clear and rec- 


ognizable. 


‘ 
oS 
j 


1918—Considerable development of wire- 
less telephone apparatus for communica- 
tion with aircraft. Successful results ob- 
tained up to about 100 miles between aero- 
planes in flight, and up to about 150 miles 
between aeroplanes and the ground. 
1919—Successful wireless telephone com- 
munication established between the British 
Isles and Canada by special valve appa- 
ratus developed by the Marconi Company, 


Business Firms Use Radiophone 


The farmers in the Middle West for 
some time past have been receiving their 
weather and crop reports over the wire- 
less telephone, broadcasted by the Govy- 
ernment. Now enters the New York busi- 
ness man who sees a step forward in the 
adoption of the wireless telephone for gen- 
eral business. 

Kaye & Einstein, manufacturing fur- 
riers, have installed a wireless telephone 
receiving station, which is connected with 
each of their nine selling booths A cus- 
tomer in these booths can pick up a re- 
ceiver at any time, and listen to market 
reports, news of the day, crop and weather 
conditions throughout the country, finan- 
cial reports, or the machine can be ad- 
justed so that he will receive the music 
of a concert to soothe his frayed nerves. 
The machine has an amplifier connection 
with the factory, so that the working 
people may receive music and entertain- 
ment during working hours. The outfit is 
a very powerful one and will pick up mes- 
sages from Pittsburgh, Chicago and points 
from a greater distance. 


Built-in Vernier Best 

If the very best is desired in a set that 
employs variable condensers for tuning, get 
condensers that have verniers built in. 
These are two-plate condensers, mounted 
directly on the main shaft and controlled 
by a separate arm. Rough adjustments are 
made on the big condensers, and very fine 
regulation is made with the verniers. The 
latter, before being touched, should be 
kept in half way, so that adjustments can 
be made either way, as necessary. 


Grid Leak Important 

Too much emphasis cannot be laid on the 
importance of the necessity of the right 
value of the grid leak. If it is not correct 
the set will howl unmercifully. Do not buy 
grid condensers with the leaks already 
built in. Buy a separate grid condenser, 
and either make or buy a leak that can be 
varied easily, such as the pencil line type. 
If the set does howl, try rubbing out some 
of the lines, and if the set doesn’t work the 
way you think it should, try rubbing some 
more on. 


New Regulations Use Radio to Aid 
Seaplane Fliers 

Seafaring aeroplanes will be as safe as a 
chair at the opera if all the new regulations 
announced by Secretary of the Navy 
Denby are strictly enforced. 

The regulations provide that all aero- 
planes that make long passages be equipped 
with radio sets of sufficient strength to 
communicate with a ship or station at the 
near end of the passage. Machines will be 
required to go in pairs in all cases where 
a forced landing in a locality where any 
difficulty in finding a place of landing for 
the machine might be encountered. Even 
if a ’plane is equipped with a satisfactory 
radio set, it may fly so near to the ground 
in inclement weather that it would find it 
impossible to signal distress between the 
time that the engine fails, and the moment 
of landing. As stated in the announce- 
ment recently made by Secretary Denby, 
“When one machine is forced to land sud- 
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denly, the other finds out by a visual signal — 
whether its mate needs help or whether 
repairs can be made in a few minutes. 

“Tf the aeroplane down is able to con- 
tinue its flight in a few minutes, the ma- 
chine in the air continues circling over- 
head, makes a radio report of the circum- 
stances, and when its mate has taken off, 
reports that the flight is resumed. If the 
aeroplane down must take a long time to 
make repairs or require a tow to get to 
port, the machine in the air reports the 
circumstances by radio and then goes alone 
to its destination.” 

In cases of distress when immediate as- 
sistance is needed the second machine 
flashes a report to this effect, and then 
lands, where possible, to lend assistance to 
the disabled ’plane. 

In addition to making forced landings 
the leader of each pair of planes will be 
required to make a report of their posi- 
tion each half hour. If both ’planes are 
forced down simultaneously, then, with op- 
portunity for flashing a signal, the ship or 
station will be able to approximate their 
position with a fair degree of accuracy. 


Congressman Proposes Radio Station 
in Capital 

The bill introduced by Congressman 
Vincent M. Brennan of Michigan, serving 
his first term in the House of Representa- 
tives, to install a powerful radio trans- 
mitter on the floor of the House, indicates 
an entirely new field of radio activity. 

Hitherto the radio has been employed on 
a large scale to broadcast news of public 
events—reports of political events, athletic 
and sporting contests, public conditions, 
etc.—but with the passage of Congressman 
Brennan’s bill and the subsequent opening 
of the Congressional station, the events 
themselves would be broadcasted. It 
would be the difference between seeing a 
prize fight and reading about it in the 
newspapers. 

Entire new vistas open themselves if this 
measure is approved. Wireless transmitters 
at diplomatic parleys, thus actually obtain- 
ing “open covenants openly arrived at.” 
Perhaps some day it will be possible to get 
all the thrills of a murder trial without 
being crushed by the mob struggling to get 
in the court room. 


Aerial Still Perplexes Many Beginners 
at Radio 


The aerial is a point that has not yet 
been thoroughly cleared up in the minds of 
many beginners. The aerial should be 
composed of one wire about 100 feet long. 
Remember that two wires each fifty feet 
long will not give the same results and also 
that the aerial should run all in one direc- 
tion. The aerial that is full of bends is 
not very efficient and a straight line aerial 
is far superior. The lead-in should always 
be taken from one end, as the T aerial is 
not particularly good for receiving. The 
short end of such an aerial is absolutelly 
wasted, and is not helping the set a single 
bit. The indoor aerial is not much good 
unless there are several stages of amplifi- 
cation used, and is far below the outdoor 
aerial in efficiency. Several people have 
written in, disputing this claim, but prob- 
ably their outdoor aerials have not been 
constructed correctly. The indoor aerial 
will not work with a crystal set unless the 
owner is located very near the station that 
he wants to receive. 

The wire in the aerial should be of cop- 
per of almost any size as long as it is 
strong enough to support its own weight. 
Remember that some of the smaller sizes 
of wire will not withstand the rigors of 
a sleet storm, and the owner does not want 
to keep erecting a new aerial every time it 
comes down. 
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GETTING STARTED? 
KEEPING GOING? 


What Is Your Problem In Commercial Aviation? 


All right, we have a stock of Airplanes and Motors ready to fly. 
We can help you because we are the largest commercial aviation supply house in the 


Johnson Service means good service, including a modern equipped fiying field and shop. 


country. 
SERVICE? « 
INFORMATION? Our information department is at your service free of charge. 
PRICES? Lowest prices consistent with best material. 
GUARANTEE? Our customers must be satisfied always, or their money refunded. 


Let us solve your problems in commercial aviation. Write us first and avoid costly delays. Our new catalog mailed on request. 


A FEW SUGGESTIONS TO MAKE YOUR PLANE LOOK SNAPPY: 


JOHNSON AIRPLANE AND SUPPLY CO., DAYTON, OHIO 


LARGEST COMMERCIAL AVIATION SUPPLY HOUSE IN THE COUNTRY. 


New Flottorp propeller, copper tipped...... $30.00 New fuselage covers, ready to put on, Curtiss New hose clamps, all sizes .....-cescseces $ .10 

New radiators, Curtiss or Standard ...... 20.00 OV. CBtATIGATA Cian varie tb veya sd tpin eave $15.00 New Hartzell propeller, new design, brass 

New upholstered wicker seats ..........0. 3.00 News Wildl GUBNIGIAS, were stecslismicie sje ciere ot taisiw-cie' aie 2.50 PIDDEG - cice%s cichiele sie saltves als nace le lciete sneer onan 60.00 

New side cowl or cock-pit cowl Curtiss or New shock absorbers, per foot ...........- 05 New Warner tachometer with shaft ........ 6.00 
GANA nic cie'slein's/cinule’sloatelelaieleieiatmenenre te 15.00 New safety belts, American type .......... 3.00 New thermometer, 15 ft. tube ............ 7.50 

New streamlined wheels, 26x4 .......ceeee 10.00 New center section with fittings, for Standard 10.00 New altimeters, 20,000 foot, luminous dial 10.00 ‘ 

New Goodyear cord tires, 26x4 ............ 10.00 New hose connections, all types .......... -10 


WE HAVE SOLVED THE PROBLEM 


42 PLANES SOLD FROM JAN. 1st to MAY Ist 
THEY MUST BE GOOD AND OUR PRICES MUST BE RIGHT 
THE SOLUTION: NEW 3 SEATERS $950.00 to $1500.00 
NEW 5 SEATERS $2000.00 TO $2500.00. USED JN’s $650.00 


All complete and ready to fly away, with free instruction if you need it. We are in the game because we like it 
and prefer to take small profits and keep things moving. 


DO NOT DELAY 
CHAMBERLIN AIRCRAFT 


NOW AVAILABLE FOR YOUR AUTO 
“The Plug That Cleans Itself’’ 


Saves More 
Gas oma Power 
GUARANTEED CARBON AND OIL PROOF 


Recognized as the best for aeroplanes 
its success for automobiles is esate 


B-G CORPORATION 


33 Gold St., New York 


If your dealer cannot supply you, send us his name and $1.00 
for each plug, stating name and year of manufacture of your 
car. 


MOTOR REBUILDING 


CYLINDER GRINDING 
ALUMINITE PISTONS 


Iron Pistons, Piston Pins and Rings. 


COMPLETE MOTORS 


Parts for all airplanes and motores. 


Finest equipment in U. S. for motor work. 


GREEN ENGINEERING COMPANY 


Dayton, Ohio 
Main St., at Burns 


OUR SUPPLY IS LIMITED 


NEW YORK AIR TERMINAL 
(6 Miles from N. Y. City) 


Hasbrouck Heights, N. J. 


Canuck OX5 and Utility Parts 


Write for spring price list. 
Prompt Shipments — Intelligent Service 


AIRCRAFT MATERIALS & EQUIPMENT CORP. 


1409 Sedgwick Ave. New York City 


SALE OF PLANES 


We offer K-6 Orioles; K-6 and C-6 Seagulls; Curtiss ~ |} 
“F’’ Boats; and J.N.4-Ds—also spare Plane and Motor 
parts at greatly reduced prices. It will pay you to 
make inquiry before buying elsewhere. 


Oregon-Washington & Idaho Airplane Company 
Portland, Ore. 
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Pilots make real money from flying JN’S. Some have made 
enough in one week to pay for their machines, many are mak- 
ing from $100 to $300 a day carrying passengers. Tens of 
thousands of people enjoyed their aeroplane rides last year 
and many more, perhaps hundreds of thousands, will enjoy 
their flights this year. They will ride and be convinced of the 
comfort, ease and pleasure of air travel. And the great ma- 
jority will fly in Curtiss Aeroplanes because everyone knows 


that Curtiss Aeroplanes combine 


RELIABILITY 


STRENGTH 
PERFORMANCE 


ECONOMY 
COMFORT 


They are the standard of the world. Pilots know that the 
Curtiss reputation is their protection and consequently the best 
and most successful flying organizations in America are today 
using Curtiss Passenger-Carrying Aeroplanes and Motors. Fly- 
ing schools, aerial photography, aerial advertising, Curtiss Sales 
and Service are only a few of the many profitable business op- 
portunities open for live business men and pilots. 


USED 
JN’S 
FROM 


) 
“i 


\ 


BPA”, Ge 
OEZg3s = Prat EA Ey 
EF S i OE 
F fA = = 292 = 
Z ——_ 2 A : Ez, 2 
A 4 =, Z Ay Ee ££ LK 
A Zz a 
a £5 E_S? 2 ‘A EJ EA Ae 
ZA = 2 = = = eA = 
= ae AZ » FF if AeG 2 
5 lat 3 
BA 2 @infr2hZ BZ Py iE=FZ Sa 
J = Zs = = —F Zz i ———— 
Zz a [a Eta £3 EF et? Efe {Fe 
Fez 2 AH EA LA 63 EGF 
=e — == P= = A= 2 
— oI ZEvz e—F ——— — 
FA SEE iS LP 


\ 
ii) 


iin, 
— 
Sa 
are 
Cm 
\ 
\C 
\ | 


READY TO FLY 


Watch this space f Zz 
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of course they use Cur- 
tiss Aeroplanes. 
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Navy to Use Metal Seaplanes 


ECRETARY DENBY of the Navy Department on May 7 
S authorized an announcement that the Glenn L. Martin 

Company of Cleveland, Ohio, has undertaken the develop- 
ment for the Naval Bureau of Aeronautics of a number of 
seaplanes to be constructed of duralumin, a special alloy of 
metal, and to be used by the fleet for spotting gunfire at 
long ranges. 

The construction of metal aircraft of duralumin is a de- 
parture for this firm, which hitherto has built planes of the 
ordinary wood and wire type, such as the well-known Martin 
bombers which were used last Summer in the aeroplane bomb- 
ing attacks that destroyed a number of former German ships 
off the entrance to the Virginia Capes. 


The development of metal aircraft construction in the 
United States, Secretary Denby said, has been made possible 
by the Navy Department in that the special alloy metal, dur- 
alumin, originally developed in Germany, has been introduced 
to American manufacturers in connection with the construc- 
tion of the rigid airship ZR-1 at the naval aircraft factory 
at Philadelphia. This work has now progressed to the point, 
according to naval aviation experts, where duralumin of proper 
quantity, and in all of the useful shapes is now available to 
any aircraft builder from at least two American commercial 
sources. The naval aircraft factory at Philadelphia has also 
developed special machinery and processes for its fabrication. 


Aircraft manufacturers transacting business with the Bureau 
of Aeronautics of the Navy have been invited frequently to visit 
the factory at Philadelphia to observe the metal fabrication of 
the work that is going on there. Besides the construction of the 
giant rigid airship ZR-1, the parts of which are being manu- 
factured at Philadelphia for erection at the naval air station at 
Lakehurst, the factory is also building metal wings, pontoons 
and other parts for seaplanes. 

Just as the surface fleet of the navy passed by the stages 
of evolution through the era of wood into that of steel, so 
it is predicted by experts that the air fleet of the naval service 
will proceed from the period of wood and linen to that of 
metal. i 
Secretary Denby said that the Stout Engineering Labora- 
tories, Inc., of Detroit, were also working with duralumin. 
This firm has received a contract from the Navy Department 
for the construction of experimental torpedo-carrying sea- 
planes to be built entirely of metal, and a simple machine of 
this character is now under trial flights. Other manufacturers 
in work for the Navy, it was disclosed, have employed dur- 
alumin for parts of aeroplanes with success, notably the Gal- 
laudet Aircraft Corporation of Providence, R. I., and_ the 
Aerorarine Plane and Motor Company of Keyport, N. J. 

“It is expected,” said Secretary Denby, “that future naval 
aircraft will be built of metal, to an increasing extent. The 
advantages of metal over wood are especially important for 
tropical service.” 
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New Recording Devices 


FTER nearly twenty years of flying without knowing 
just how it was done, new instruments have been devised 
by the aeronautical experts and pilots of the National Ad- 

visory Committee for Aeronautics by which can be recorded 
what an aeroplane pilot does and how the aeroplane responds. 
Three special instruments have been perfected to record the speed 
of the aeroplane in the air, the loadings or changings in weight 
on the wings and the movement of the controls by the pilot. 

Although these instruments are fairly complicated, their 
operation is simple and mechanical. The recording is done 
by means of a photographic film. The results reveal for the 
first time a practical method of securing information in testing 
new types of aeroplanes and of determining the ability and 
technique of a pilot. The last function of the instruments will 
be of great value to the pilots themselves and to instructors 
of novices, who are seldom able to recall just what they did 
with the controls at a certain point of a flight. 

The first of these new instruments is an air speed meter. 
Another is used for recording variations in the loading on 
the wings in flight and the landing carriage when landing. 
taking off, or running along the ground. In flying through a 
loop, for example, the pilot is sitting down hard as he goes 
up and again as he flattens out, but he is literally hanging in 
his belt at the top of the loop. It is these variations in load 
on the wings due to the weight of the aeroplane and the aviators 
in the air, that are recorded by this instrument and also the 
weight on the carriage while on the ground. 

The third device—a control-position recorder—indicates the 
exact position of all the controls during any manoeuvre or 
part of a flight. When the pilot gives his ship left-rudder it 
is recorded in degrees. When he dives by pushing on his 
“stick,’ or pulls it back to lift the nose, the movements are 
shown on the record of the flight. After he lands, there is no 
argument to what he did, for it is plotted from an automatic 
record. If one pilot reported that a certain aeroplane was not 
controllable, he could be checked up by having another pilot 
put the aeroplane through the same manoeuvres, and then com- 
paring the records of both pilots as delineated by the new 
instrument. 

“These three instruments,” the National Advisory Committee 
for Aeronautics said in a statement issued to-night through the 
Navy Department announcing their development, “are syn- 
chronized to operate simultaneously by means of a timing de- 
vice which makes possible the co-ordination of the three records 
into a composite one for study and analysis. The instruments 
themselves are not bulky, and they do not interfere with the 
movements of the pilot or the operation of the aeroplane. All 
the attention they require is the throwing of a switch before 
a manoeuvre is begun and when it is completed to set them all 
in operation and to stop them. 

“\WWhen the flight is completed the photographic records with 
their delineations of the pilot’s movements and the aeroplane’s 

(Concluded on page 232) 


THE NEWS OF THE WEEK 


British Airship R-36 Declined by America 


The United States Government has 
declined an offer by the British Govern- 
ment to turn over the rigid airship R-36 
in final settlement of the account over the 
destruction of the ZR-2. 

It is understood the reason for the 
American refusal to take the airship was 
based on the fact that to change her back 
from commercial to military service would 


mean a large expenditure of money, 
which Congress might be unwilling to 
provide. 


Further, it has been decided, for the 
present at least, to keep clear of foreign 
built airships, this being determined upon 
in consequence of the loss of the ZR-2 and 
the Roma. 

The American Government, however, 
has not abandoned airships, and is going 
ahead with the construction of the ZR-1, 
at Philadelphia and Lakehurst, N. J. It 
will be a year, however, before the airship 
is finished. ; 


British World Flight 


LONDON.—Major W. T. Blake of the 
Royal Air Force has been invited to take 
the place of Sir Ross Smith in the pro- 
posed round-the-world flight, The London 
Evening Star announced April 27. 

Major Blake told the Star he was tak- 
ing Captain Norman MacMillan, but he 
had not decided on the type of flying ma- 


chine to be used. The route will be 
through France, Italy, Greece, Egypt, 
Mesopotamia, India, Eastern China, 
Japan, thence via the Aleutian Islands 


across to Alaska, through the United 
States to New York, thence to New- 
foundland and then across the Atlantic via 
Greenland and Iceland to Scotland. 

Major Blake expects to start about the 
end of May and plans to complete the trip 
in two months. 


Protests Against Reduction Appropria- 
tion Army Air Service 


Protests were made by Major Gen. 
Mason M. Patrick, Chief of the Air Ser- 
vice, and Brig. Gen. William Mitchell, 
Assistant Chief of the Air Service, in a 
hearing that was accorded them by the 
sub-committee of the Senate Committee 
on Appropriations on April 12. They were 
accompanied by Lieut. Col. A. L. Fuller 
and Major J. Y. Chisum, of the Air Ser- 
vice, and Dr. R. B. Moore, Chief Chemist 
of the Bureau of Standards. 

General Patrick discussed at length the 
reduction that would restrict the activities 
of the Service with the Organized Re- 
serves and the R. O. T. C. General 
Mitchell discussed - lighter-than-airships, 
and the importance of maintaining the en- 
listed personnel of ‘the Air Service. 

General Patrick objected very seriously 
to the cut of $260,000 made by the House 
in the appropriations for civilian personnel. 
He showed how this would interfere with 
the operations of the Service. The gen- 
eral explained that the House had made 
a reduction of $810,000 in the allowance 
for normal operations; a reduction of 
$201,000 in the appropriations for field 
hangars. He also called attention to the 
importance of appropriating sufficient 
funds for experimental research, so as to 
keep the Service abreast with the prog- 
ress of aviation. 


General Mitchell, who recently returned 
from Europe, strongly argued for ade- 
quate appropriations for lighter-than-air- 
ships. He pointed out the value of lighter- 
than-airships, giving an account of how 
aeroplanes were launched from dirigibles. 
He also described how experiments in 
foreign countries were being made by 
landing aircraft on suspended wire-ar- 
restors. These wire-arrestors, he ex- 
plained, would greatly increase the value 
of lighter-than-airships. 

General Mitchell in discussing the per- 
sonnel problems declared that it was neces- 
sary to keep up the enlisted personnel of 
the Air Service in order to maintain the 
equipment of the Air Service. 

Both urged legislation for a distin- 
guished flying cross to be awarded for ex- 
traordinary hazardous and important mis- 
sions in the Air Service. They cited an 
instance of the Atlantic Ocean flight as a 
need for such a decoration. . 

Dr. Moore explained the necessity for 
an increase of the appropriations for 
helium gas, if the gas was to be manu- 
factured in sufficient quantities for the 
Army and Navy. 


Kentucky Encourages Aviation 


That the State of Kentucky is fully 
cognizant of the important réle slated for 
aviation in the economic and industrial life 
of the country is manifested by the recent 
action of the State Legislature in passing 
a Resolution requesting ‘all towns and 
cities in the Blue Grass State to print in 
large letters the names of such respective 
towns and cities in such conspicuous place 
as may be observed by aviators passing 
over such towns and cities. 

Captain Harry B. Flounders, Air Service, 
stationed at Camp Knox, Ky., is directly 
responsible for the introduction © and 
passage of this Resolution. This officer is 
also endeavoring to work up interest in 
aviation in the other states of the Fifth 
Corps Area, in order to have a similar 
Resolution ‘passed. Officers stationed at 
Godman Field, Camp Knox, Ky., are 
giving lectures at various localities 
throughout Kentucky, and the State is 
taking a very active interest in the de- 
velopment of aviation. 

It is hoped that the worthy example 
set by the State of Kentucky will soon be 
followed by the other states ®f the Union, 
as the importance’ of such identification 
signs cannot be overestimated. Several 
aviation accidents have occurred by virtue 
of the fact that aviators have lost their 
bearings and, being forced to fly low in 
order to catch some identification sign of 
the town, they were flying over, collided 
with some telegraph wires or a building 
or found it necessary to land in a re- 
stricted place. 

The Resolution, as passed by the Com- 
monwealth of Kentucky, is as follows: 

“Whereas much interest is being taken 
in the subject. of aviation, especially in 
the subject of carrying the mails by such 
method, and, 

Whereas aviators experience much diffi- 
culty in ascertaining the name of many 
towns and cities over which they are fly- 
ing; and, 

Whereas there are’ but few natural 
objects near the many towns and cities in 
this Commonwealth whereby such aviators 
passing over the same can ascertain the 
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names of such towns and cities; therefore, 

Be it Resolved by the General Assembly- 
of the Commonwealth of Kentucky: 

Section 1. That the Mayors of all 
towns and cities in this Commonwealth 
are hereby requested to have painted in 
letters sufficiently large to be seen at a 
considerable distance, the name of their 
respective towns and cities upon the top 
of some building or eminence in order 
that aviators in passing over such towns 
and cities may be able to ascertain readily 
the name of such town or city. 

Section 2. That the Clerks of the Sen- 
ate and the House of Representatives of 
the General: Assembly of Kentucky shall 
transmit certified copies of this resolution 
addressed to the Mayor of each town and 
city in this Commonwealth.” 


Spokane News 


Spokane, Wash.—With the status of the 
Parkwater municipal aviation field settled, 
as under the direct control of the city parks 
board with regulations to be governed by 
federal rules, C. H. Messer, head of the 
United States Aircraft Corporation, has 
announced plans for extensions, including 
immediate reduction in rates. 

A new three-passenger and pilot plane 
has been put into service, in which a party 
of three can- make a trip anywhere. It 
will be operated. by Nick Mamer, chief 
pilot for the concern. 

Work has begun installing radio equip- 
ment at the hangar and on the ships. 
Workmen also began the construction of 
markers on both the lower field, now in 
use, and the upper or east-end field, at the 
northeast corner of the city’s tract. 

At its last meeting the park board de- 


cided to make no lease for the field and to — 


operate it as a municipal field, open to the 
public, with any flyer being privileged to 
use the field by the securing of a permit and 
the payment of $5 per ship per season. 
Desire to foster aviation, rather than to 
get money out of the field, prompted the 
board in its action. 

Mr. Messer, who now uses the field and 


has a hangar for four ships constructed _ 


there, was given the first permit. 

Tom Symons and Bill Barnard, local 
flyers, announced that they would make 
Mr. Messer’s hangar their headquarters 
here: 

An agency for Curtiss ships and products 
has been secured by Mr. Messer. 


Aero Club of Jordan, Mont. 


An aero club has recently been organ- 
ized at Jordan, Mont., as an auxiliary of 
the Aero Club of Miles City. The mem- 
bers and officers are: Mr. Floyd Tollef- 
son, President; Mr. S. C. West, Vice- 
President; Mr. G. B. Hart,  Secretary- 
Treasurer; Mr. H. A. Hetherington and 
Mr. George Ayer. These are all promi- 
nent busine§s men in their town which is 
located 40 miles from the nearest railway. 


Medina Aviation Club 


The Medina Aviation Club has been or- 
ganized at Medina, Ohio. H. R. Calvert 
is president and general manager, A. B. 
Pritchard, secretary and treasurer, W. P. 
Goembel, instructor, and J. A. Ray, chief 
mechanic. The club has taken over the 
Budd Sanford outfit of Brunswick, Ohio. 
and is operating a “Canuck” and a “Waco” 
Model 4, built by the Weaver Aircraft Co. 


io a — 
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Cox-Klemin Purchase M.F. Boats 

The Cox-Klemin Aircraft Corporation, 
of College Point, Long Island, have pur- 
chased 57 MF. flying boats from the 
Navy Department. The boats are in ex- 
cellent condition, the majority of them 
never have been uncrated. Some of the 
boats will have Oxx6 motors installed, and 
those who desire a more speedy boat will 
have 180 h.p. Hispano motors. 


Business Men Willing To Pay Air Mail 
Rates 

Washington.—Business. men generally 
would be willing to pay extra postage on 
air mail provided the safety of the mail 

and quick and certain delivery could be 

_ guaranteed, representatives of the Aero- 
nautical Chamber of Commerce, the Mer- 
chants Association of New York and other 

“organizations contended April 28th before 
the House Postoffice Committee. The 
Steenerson bill, under which the Post- 
master general would be authorized to pro- 
vide star air routes, was up for hearing. 

F. B. De Berard, of the merchant’s as- 
sociation, said if a highly improved method 
for expediting the mail were adopted, the 
public would rapidly avail itself of its use. 
But to be effective the aeroplane service 
must be operated by night, with plenty of 
equipment and landing, repair and supply 
stations, he added. 

The Steenerson bill would fix the first 
class rate of postage on air mail at not less 
than 6 cents for each ounce or fraction, 
and would authorize the Postmaster Gen- 
eral to contract with companies for trans- 
portation of first class mail by aircraft at 
a rate not exceeding two mills a pound a 
mile, and mail other than first class at a 
‘rate not exceeding one-half a mill a pound 
a mile. 

Weaver Aircraft Company Moves 

The Weaver Aircraft Company, manu- 
facturers of the “Waco” Model 4 and the 
“Cootie” one-passenger baby plane have 
moved to Medina, Ohio, thirty-five miles 
southeast of Lorain, and are now manu- 

- facturing several planes on contract. They 
are receiving a large number of inquiries 
from all parts of the country regarding 
“the “Waco” Model 4. 


Air Mail Division Sale 
Sealed proposals will be received at the 
office of the Second Assistant Postmaster 
General, Washington, D. C., covering cer- 
tain aeronautic equipments, full details of 
which can be secured from C.F: Egge, 
General Superintendent, Air Mail Service. 


The Santa Maria 

The Aeronautical Chamber of Com- 
merce of America, 501 Fifth Avenue, New 
York City, on April 26 pointed to the safe 
arrival at Nassau of the flying cruiser 
“Santa Maria” (mentioned in newspaper 
dispatches from Miami, Florida as having 
been out overnight in the Gulf Stream) 
as another indication of the safety of 
over-water, aerial transportation when 
conducted by a Company sufficiently well 
organized and financed to maintain their 
‘equipment in the best possible condition. 

The “Santa Maria” which is operated 
by the Aeromarine Airways left Key West 


for Nassau Monday on a three hundred 
and fifty mile emergency flight. * 

Due to the fact that they were com- 
pelled to buck a strong head wind which 
greatly retarded their speed, the pilot on 
seeing that his gas supply was getting low 
decided to come down at Billy Island in 
the Bahamas and after sighting a small 
harbor made a safe landing, taxied up to 
the beach and awaited gasoline which he 
knew would be sent out by the relief boat. 

In the meantime, the passengers amused 
themselves strolling up and down the beach 
and preparing a good dinner from the 
supply of rations aboard the ship. 

As soon as possible the passengers were 
transferred to a fishing schooner and 
taken on to Nassau. When the Navy fly- 
ing boat under the command of Captain 
Bartlett and Lieutenant Miller located the 
“Santa Maria” they sent out a wireless 
stating where she was located, then made 
a landing and supplied the “Santa Maria” 
with sufficient gasoline and she continued 
on her course to Nassau. 

The Aeromarine Airways, which oper- 
ates a fleet of flying boats between Florida 
and points in the Bahamas and the West 
Indies, have flown over 150,000 miles, car- 
ried over 10,000 passengers without a 
single serious mishap. 

In commenting on the experience of the 
“Santa Maria,” C. F. Redden, President 
of the Company said: “We did not have 
the least apprehension for the safety or 
even the comfort of the passengers on 
the “Santa: Maria” because the boat is as 
much in its element on the sea as it is in 
the air. It was equipped with two 400 
horsepower Liberty motors and even tho 
they were compelled to land at sea on 
account of motor trouble, the auxiliary 
motor would enable her to taxi to some 
safe harbor. 

“The boat is a huge eleven-passenger 
enclosed-cabin cruiser provided with suffi- 
cient food and water to maintain its pas- 
sengers for a week and the big reclining 
chairs and settees which are more com- 
fortable than the average Pullman reclin- 
ing chairs were such that the passengers 
need suffer no hardship either night or 
day. 

“Our system of rigid inspection and 
maintenance has enabled us to operate 
successfully for two years without serious 
trouble and the wonderful record of these 
flying boats in the service of the United 
States Navy is an eloquent testimonial 
to their sea and air worthiness and gen- 
eral reliability.” 

The “Santa Maria” will leave Nassau 
in a few days for Washington and New 
York where it will be in regular service 
between New York and Atlantic City. 


Assistant Aeronautical Engineer 

The United States Civil Service Com- 
mission announces an open competitive 
examination for assistant aeronautical en- 
gineer. A vacancy in the position of aero- 
nautical engineer, Naval Aircraft Factory, 
Navy Yard, Philadelphia, Pa., at $7.20 per 
diem, and vacancies in positions requiring 
similar qualifications, at this or higher or 
lower salaries, will be filled from this ex- 
amination, unless it is found in the interest 
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of the service to fill any vacancy by rein- 
statement, transfer, or promotion. 

Applicants should apply for form 1312, 
stating the title of the examination desired, 
to the Civil Service Commission, Wash- 
ington, D. C. pL pais ess 

The Airplane Engirfe 

The author, Lionel S. Marks, Professor 
of Mechanical Engineering, Harvard Uni- 
versity, presents in this book a treatment 
of the aeroplane engine that is so thorough 
and detailed that it will be accepted at 
once as the standard work in this field. 

It is the first adequate discussion of the 
aeroplane engine, design and construction 
to be published in this country. 

It is based mainly on the researches and 
engine developments originating during the 
war and resulting from the war’s urgencies. 
It includes the results of investigations car- 
ried on by the United States, the British, 
the French and the German governments. 

The chapter headings are: Power Re- 
quired and Power Available, Engine Effi- 
ciencies and Capacities, Engine Dynamics, 
Engine Dimensions, Materials, Engine De- 
tails, Valves and Valve Gears, Radial and 
Rotary Engines, Fuels and Explosive Mix- 
tures, The Carburetor, Fuel Systems, Ig- 
nition, Lubrication, The Cooling System, 
Geared Propeller Drives, Supercharging, 
Manifolds and Mufflers, Starting, Potential 
Development. 


Pistons 

The Aluminum Manufacturers, Inc., 
Cleveland, have just published “Pistons— 
A Reference Book,” which should be in 
the hands of every engine mechanic. It 
discusses the functions of pistons, piston 
troubles, piston design, and things to be 
observed to insure successful piston oper- 
ation. 


COMING AERONAUTICAL 
EVENTS 


AMERICAN 
May —National Balloon Race. 


Sept. 4.—Detroit Aerial Water 
(about) Derby, Detroit. (Curtiss 
Marine Flying Trophy 
Competition. ) 
Sept. 15.—Detroit Aerial Derby, 
(about) Detroit. (Pulitzer Trophy 
Race.) 


Sept. 30.—First Annual Interservice 
hampionship Meet. (In 
preparation.) 


FOREIGN 


Aug. 1.—Coupe Jacques Schneider. 

(about) (Seaplane speed race.) 
Italy, probably Venice. 

Aug. 6—Gordon Bennett Balloon 
Race, Geneva, Switzer- 
land. 


1.—Coupe Henri Deutsch de 
la Meurthe. (Aeroplane 
speed race.) France. 
American elimination 
trials, if required, to be 
held about Aug. 15, at 
Mitchel Field, L. I. 


Oct. 
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LANDING FIELDS IN THE UNITED STATES 


The following landing fields have been 
reported to the Office of the Chief of Air 
Service, War Department, since January 
aE heath 


Arkansas 
Ogden.—Latitude 33° 35’ N., longitude 
94° 00' W. ? ; 
Reported by the National Aircraft 
Underwriters Association; no data. 


Van Buren—Latitude 35° 24' N,, 
lorigitude 94° 21’ W. No data. 
California 
Colfax.—tLatitude 39° 07’ N., longitude 


120° 57’ W. 

Small emergency field, 600 by 300 feet; 
soft, wet, level; 1% mile south of city; 
altitude 2,422 feet. 

Courtland.—Latitude 38° 20’ N., 
tude 121° 30’ W. 

Emergency; 129 miles from ‘Reno, 58 
miles from San Francisco; nearest rail- 
road station, Hood; long distance tele- 
phone only; gas and oil; %4 mile east and 
3 miles southeast of town are large level 
cultivated fields where safe landing could 
probably be made, but take-off difficult 
owing to soft ground or growing cropg. 
Landmark, Grand Island Drawbridge, 
2% miles south of town. 

Elsinore —Latitude 33° 40’ N., longitude 
117° 20’ W. 

Emergency, good; located south of 
town and railroad, one mile west of river 
and north of lake; square; 40 acres; gar- 
age service; altitude 1,300 feet. 

Franklin —Latitude 38° 25’ N., longitude 
EAL PENN 

Emergency; 122 miles from Reno, 65 
miles from San Francisco; Western Paci- 
fic Railroad; long distance telephone and 
telegraph; gas and oil; tract for landing 
field adjoining town and % mile southwest 
of railroad. Landmarks, church in one 
corner of field, Western Pacific Depot, and 
Great Western Power Company’s towers. 

Freeport—tLatitude 38° 27' N., longi- 
tude 121° 30’ W. 

Field 1,800 by 2,000 feet, located 115 
miles from Reno and 72 miles from San 
Francisco, on Southern Pacific Railroad. 
Long distance telephone only; gas and oil. 
Landmarks, two steel towers, 185 feet 
high, one on each side of the Sacramento 
River, west of town. 

Garden Valley.—Latitude 38° 52’ N., 
longitude 120° 50’ W. 

Field 72 miles from Reno, 115 miles 
from San Francisco; nearest railroad at 
Placerville. Southern Pacific, about 12 
miles by road. Long distance telephone 
only; no supplies;’ not a good landing 
place; very rocky ‘and hilly. 

Georgetown.—Latitude 38° 55’ N,, 
longitude 120° 50’ W. 

Field 70 miles from Reno, 117 miles 
from San Francisco; 18% miles to 
Placerville, nearest railroad staion; long 
distance telephone only. Field unplowed 
land 1,800 by 3,000 feet, located 1 mile 
east of town; slight grade, no obstruc- 
tions; a large isolated hill on eastern 
boundary. 

Holtville—tLatitude 32° 45’ N., longi- 
tude 115° 24’ W. 

Emergency; southeast and near town; 
2,500 by 2,500 feet; another field further 
southeast. 

Mills—Latitude 38° 36’ N., longitude 
121° 20’ W. 

Mather Field, 103 miles from Reno, 84 
miles from San Francisco, on Southern 
Pacific Railroad; long-distance telephone 


langi- 


and telegraph. Field 1 mile south, Amer- 
ican River 1 mile north of town. 

Natoma.—Latitude 38° 40’ N., 
12 ZENS 

95 miles from Reno, 92 miles from San 
Francisco; long-distance telephone only; 
supplies;, field covered with dredge tail- 
ings. Land at Folsom, 1% miles north. 
Natoma painted on both sides of barn. 

Perris —Latitude 33° 48' N., longitude 
1172152 aWe 

High School Field, % mile north, near 
school and between railroad and boule- 
vard; 30 acres; good in wet weather; sup- 
plies; another field 1 mile southeast. 

Polaris.—Latitude 39° 23’ N., longitude 
120° 10’ W. 

Emergency; 22 miles from Reno, 165 
miles from San Francisco, on Southern 
Pacific Railroad. Long-distance telephone 
only; no supplies; possible landing 1 mile 
north, 

PHVA pee 32° 50’ N., longitude 
115° 42° WwW. 

Municipal Field (for air mail) west of 
town; railroad and highway run east and 
west; supplies. 

Shingle Springs—Latitude 38° 40’ N., 
longitude 120° 54’ W. 

7 miles south and east of the air-mail 
course, on the Placerville branch of the 
Southern Pacific Railroad. Field 1,500 by 
300 yards, % mile west of town, bounded 
by the highway on the south and the rail- 
road on the north; level, hard, and 
smooth; altitude 1,000 feet. 

Slatington —Latitude 38° 50’ N 
tude 120° 48’ W. 

73 miles from Reno, 114 miles from 
San Francisco, 6 miles to railroad sta- 
tion at Placerville; telephone and _tele- 


longitude 


., longi- 


graph; supplies; many suitable landing 
places. 

Suisun.—Latitude 38° 15’ N., longitude 
122° 03’ W. 


Field 2,000 by 5,000 feet; in a strategic 
position for flying in the Sacramento 
valley; level, bounded by fences and road 
on the south; supplies; altitude 100 feet. 

Truckee.—Latitude 39° 20’ N., longi- 
tude 120° 13’ W. 

Good summertime landing, 600 by 2,000 
feet, near the junction of Lake Tahoe and 
Southern Pacific Railroads; deep snows in 
winter. Maintain altitude of 15,000 feet 
in crossing the Sierras at this point. Land- 
ing field prepared by the citizens 3 miles 
out on the highway; supplies. 

Tracy.—Latitude 37° 43’ N., 
121°" 27 ewe 

Emergency; ball ground, 1,600 by 1,100 
feet, between railroad branch and six big 
tanks and water tower. 


longitude 


Wilmington—Latitude 33° 44 N,, 
longitude 118° 17’ W. 
Smith Aircraft Company’s field, 1% 


miles west of town, 2,000 by 1,000 feet 
along the boulevard; good in any weather. 


Winchester—Latitude 33° 42! N., longi- 
tude 117° 06’ W. 

In Domenegoni Valley; no data. 

Yosemite—Latitude 37° 45’ N., longi- 
tude 119° 37’ W. 

National Park Field. 

Colorado 
De Beque.—tLatitude 39° 20’ N., longi- 


tude 108° 13’ W. 
Emergency field in vicinity. 
Gypsum.—Latitude 39° 42’ N., longitude 
106" 355") Ws 
Emergency field in vicinity. 
Malta—tLatitude 39° 16’ N., longitude 
106° 20' W. 


Level fields for emergency landing 
altitude 9,580 feet. i 
New Castle—Latitude 39° 34’ N,, longi- — 
tude 107° 32’ W. d 
Level fields for emergency landings. 
Riverside —Latitude 38° 57’ N., ? 
tude 106° 12’ W. ig 
Level fields for emergency landings. 
W olcott—Latitude 39° 41’ N., longitude 
106° 41’ W. ; 
Level fields for emergency landings. i 


Connecticut 


Stamford—Latitude 41° 03’ N., 
tude 73° 32" W: 

Halloween Park, emergency, 2% miles 
south of town. 


longi- 


longi- € 


Florida ; 
A palachicola.—Latitude Ni 

longitude 84° 58’ W. y 

Landing for seaplanes only. 

Green Cove Springs.—Latitude 29° 29" 
longitude 81° 41’ W. 


Landing for seaplanes only. 


29° 44’ 


Ne 


Palatka.—Latitude 29° 19’ N., longitude — 
81° 38’ W. . 

Landing for seaplanes only. a 

Georgia 

Thomasville—Latitude 30° 53’ N, 
longitude 83° 58’ W. 

Spence Field, municipal, 1,100 by 350° 
feet; good in wet weather; marked by a 


T within a circle ; between highway and 
railroad; altitude 275 feet. ; 


West Rome.—tLatitude 34° 07’ N,” 
longitude 85° 06’ W. 
Reported by the National Aircraft 


Underwriters’ Association; no data. 
Idaho 

Hope.—Latitude 48° 
116° 20’ W. 

Field situated halfway to Sand Point, 
north of lake. 

Lewiston.—Latitude 46° 25’ N., 
tude 117° 03’ W. 

Emergency; good; 2,100 by 3,000 feet; 
northwest of race track; marked by T; 
altitude 750 feet. 


1522Ne longitude © 


longi- 


Illinois 


Ashburn (Chicago).—Latitude 41° 45’ 
N., longitude 87° 40’ W. 
Aero Club of Illinois Field; 10 miles 
from Congress Hotel; one mile square; 
three hangars; soggy when wet; supplies 
and service by Ralph C. Diggins Company 
Flying School. (See Notice to Aviators — 
3 (24) of 1922). a 
Beardstown.—Latitude 40° 01’ N., longi- — 
tude 90° 25’ W. . 
For seaplanes only; difficult lending in — 
cross winds; flying boat anchor must be 
used; fuel ordered in advance. 
Cairo.—Latitude 37° 00’ N., longitude — 
89° 11’ W. : 
For seaplanes only; flying boat anchor — 
must be used; fuel ordered in advance; — 
Chamber of Commerce will cooperate. 


*. 


tude 85° 4 
32 acres gene and operated by Mr. 
E. B. Bridges. 


Iowa . 
Missouri Valley—Latitude 41° 32’ N., 
longitude 95° 55’ W. { 
Field of Missouri Valley Aero Co.; 
hangars, etc., Messer Pasture. Be. 


Webster City. coe 42° 
Field of the Webster City Aero Com- 


Indiana , 
Anderson Ries te 40° 05’ N., longi- 
y W. 
; 
; 


longitude 93° 48 


50 


pany; on northwest edge of town; 
marker ; 


bg acres; ideal; canvas hangars; 
_ high test gas and oil. 


Kansas 


Junction sol genres Sea 39° 
longitude 96° 48’ W 
Camp Funston; reported by the National 
Aircraft Underwriters Association; no 
» data. 


g2’ NS 


Lawrence —Latitude 38° 58’ N., longi- 
tude 95° 12’ W. ; 
Reported by the National Aircraft 


Underwriters Association; .no data. 


Kentucky 
Barbourville—Latitude 36° 51’ N,, 
longitude 83° 53’ W. 
Commercial field and flying school. | 
Lexington.—Latitude 38° 03’ N., longi- 
tude 48° 30’ W. 
Race track field. 
Louisiana 
Houma. —Latitude 29° 35’ N., longitude 
- 90° 42’ W. 


Municipal field; on fair grounds and 16 
acres adjoining. 
Pineville —Latitude 31° 20’ N., longi- 
tude 92° 25’ W. 
'- Reported by the National Aircraft 
Underwriters Association; no data. - 
Welsh.—Latitude 30° 14’ N., longitude 
mm 92° 47’ W. 
Emergency; rice farm, 500 by 1,500 
feet; 114 miles west of town between rail- 
road and highway, near stream; 18 miles 
east of Lake Charles. 


Maine 


Auburn.—Latitude 44° 06’ N., longitude 
gos 15'-W. 
Northeast Aeroplane Co. Field; small. 
Maryland 

Cambridge.—Latitude 38° 35’ N., longi- 
tude 76° 04’ W. 

Seaplanes only. 

Chestertown—Latitude 39° 12’ N,, 


longitude 76° 04’ W. 

Seaplanes only. 

_ Crisfield—Latitude 37° 59’ 
go. 52’ W. 

Seaplanes only. 
_Easton—Latitude 38° 46’ N., 
76° 05! W. 

Seaplanes only. 

Ocean City—Latitude 38° 20’ N., 

tude 75° 05’ W. 

; Seaplanes only. 
Oxford—Latitude 38° 41’ N., 

m7/o- 11’ W. 

Seaplanes only. 

4 5 ata —Latitude 38° 22’ N., longi- 
tude 75° 36’ W. ; 

Seaplanes only. 


Massachusetts 


Baburn. —Latitude 42° 12’ N., longitude 
71° 49° W. 

Emergency; 900 by 1,000 feet; 
wall south and east. 

Cliftondale —Latitude 42° 27’ N., 
tude 71° Ol’ W. 
6 miles orth of Boston, on race track. 
and east and west on north track only. 
Eee —Latitude 42° 34’ N., longitude 
_ Emergency; 30 acres, square; north of 
eseryoir, along road. 
Dorchester —Latitude 42° 18’ N., 
ude 71° 03’ W. 
ranklin Field Playground; dangerous; 
acres; near Boston; emergency only. 
reenfield.—Latitude 42° 37’ N., longi- 
e7Z2 35’ W. 
~The Meadows Field; % mile square; 
3% miles out along road ; 2 miles from 

Deerfield. 


N., longitude 


longitude 


longi- 


longitude 


stone 


longi- 


longi- 
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Hingham.—Latitude 42° 14’ N., longi- 
tude 70° 53’ W. 

Emergency field, 15 miles south of Bos- 
ton; 1,800 by 700 feet. 

Nantasket Beach—Latitude 42° 17’ N., 
longitude 70° 52’ W. 

Kenberma Park Field: L shaped, near 
beach; marked with circle; service and 
supplies by American Aerial Corporation 
of Boston. 

North Beverly—tLatitude 42° 33’ N., 
longitude 70° 53’ W. 

Emergency; 25 acres, southeast of re- 
servoir; 3 miles out. 

Revere.—Latitude 42° 24’ N., 
71° 00’ W. 

Field of the Lynnway Aircraft Cor- 
poration; 30 acres; hangars and supplies; 
along the boulevard between Revere 
Beach and Lynn. 

South Sudbury—tLatitude 42° 22' N 
longitude flee W. 

Field of American Aerial Corporation; 
15 miles west of Boston; 25 acres, along 
highway at railroad crossing; marked by 
the letter°A inside a circle; service and 
supplies. 


longitude 


? 


Michigan 


Alpena.—Latitude 45° 05’ 
Sou ae Ws 

For seaplanes only; moorings not so 
good on account of town being on open 
lake; flying-boat: anchor must be used; 
fuel ordered in advance. 


N., longitude 


> 


Harbor Springs—Latitude 45° 25’ N., 


longitude 85° 00’ W 

No data. 

Holland.—Latitude 42° 48’ N., 
86° 05’ W. 

Seaplanes only; good landing on lake; 
flying-boat anchor must be used. 

Mackinaw.—Latitude 45° 45’ N., 
tude 84° 45’ W. 

Seaplanes only; mooring hazardous ex- 
cept in smooth weather. 

Manistique—Latitude 45° 58’ N., 
tude 86° 15’ W. 

Reported by the National Aircraft 
Underwriters Asociation; no data. 

Manistee. —Latitude 44° 14’ N., longitude 
86° 22’ W. 

Seaplanes only; good in open lake if 
water is smooth; must be taxied between 
two breakwaters into small harbor; flying- 
boat anchor must be used. 

oe eer oe 43°13 ING 
tude 86° 15’ W 


longitude 


longi- 


longi- 


longi- 


Seaplanes only ; shallow water and 
rocks; mooring facilities good. 
Petoskey.—Latitude 45° 22’ N., longi- 


tude 84° 58’ W. 

Seaplanes only; flying boat can be tied 
to dock; anchor must be used. 

Port Huron.—Latitude 42° 58’ N., longi- 
tude 82° 24’ W. 

Seaplanes only; mooring facilities not 
good on account of current. 

Saginaw.—Latitude 43° 28’ N., 
83° 58’ W. 

Fair grounds; %-mile track; 2 miles 
east of town; clear approach. 

Traverse City—Latitude 44° 45’ N., 

lake ; 


longitude 


longitude 85° 38’ W. _ 
Seaplanes only; city on open 
weather must be watched. 


Minnesota 


Amboy.—Latitude 43° 53’ 
94° 09’ W. 

Emergency; no data. 

Hibbing.—Latitude 47° 28) N., 
92° 54’ W. 

Pritchard Field to south; ideal; 
used by forest patrol pilots. 

White Bear Lake—Latitude 45° 06’ N 
longitude 93° 00’ W. 

Harold Peterson Aircraft: Co. Field: 


N., longitude 


longitude 


to be 


223 


Mississippi 
Aberdeen.—Latitude 33° 47’ N., longi- 
tude 88° 27’ W. 


Fair Grounds; in race track; emer- 
gency. 

Laurel.—Latitude 31° 42’ N., longitude 
89° 02’ W. 

Municipal fair grounds; 830 by 310 


feet, in 1%4-mile track; Madison Station. 
Natchez —Latitude 31° 34’ N., longitude 
91° 20’ W. 
Seaplanes only; landing facilities good; 
fuel ordered in advance. 


Missouri 
Bogard.—Latitude 39° 28’ N., 
93° 30’ W. 
Emergency; no data 


longitude 


Bridgeton.—Latitude 38° 45’ N., longi- 
tude 90° 24’ W. 

Emergency; no data 

Clinton.—Latitude 38° 22! N., longitude 


93° 46’ W. 

Owen Farm Field, 1 mile east long road, 
near cemetery; 40 acres; good when wet. 

Ester.—Latitude 37° 51’ N., longitude 
90° 31’ W. 

Reported by the National Aircraft 
Underwriters Association; no data. 
sae Latitude 39° 10’ N., longitude 

Old Fair Grounds Field; 100 acres, two 
miles southeast of town. 

Moberly.—Latitude 39° 26’ N., 
O25 21° W., 

Emergency; no data. 

St..Francis.—Latitude 37° 52’ N., longi- 
tude 90° 32’ W. 

Emergency; no data. 

Willow Springs—Latitude 36° 59 N., 
longitude 91° 59’ W. 

Emergency; no data. 


longitude 


Montana 
Bridger.—Latitude 45° 14’ N., longitude 
108° 57’ W. 
Curtiss-Montana Aeroplane Company 


Field, near race track, on runway, 1,800 
feet square; soft if wet; hangar barn. 


Butte —Latitude 46° 00’ N., longitude 
£12? 33" WW: 
Municipal; along stream between Rail- 


road track and road; 80 acres; marked 
with T; ideal; service and supplies. 
Forsyth—LaAtitude 46° 14’ N., longitude 
106° 44’ W. 
Field, 2% southeast 
ideal; han- 


Woolston miles 
along road; 600 by 5,000 feet; 
gar and supplies. 

Nebraska 


Alliance.—Latitude 42° 06’ N., longitude 
102° 53’ W. 

Municipal; reddish field 34 mile west of 
town; 50 acres; good when wet. 

Bushnell.—Latitude 41° 14’ N., longi- 
tude 103° 53’ W. 

Emergency field south of town. 

Gallaway.—Latitude 41° 17’ N., longi- 
tude 99° 55’ W. 

Emergency field south of town. 

Dunning.—Latitude 41° 50’ N., longi- 
tude 100° 05’ W. 

Emergency field; east of town in 
fork of river. 

Grand Island—Latitude 40° 55’ N., 
longitude 98° 20’ W. 

Grand Island Aero Field; 1%4 miles east 
of town; 75 acres marked with T; good 
va wet; two hangars; altitude 1,700 
eet. 

Hastings —Latitude 40° 35’ N., longi- 
tude 98° 24’ W. 

College Camp Grounds; 25 acres, 1% 
miles south; college buildings east. 

Kearney.—Latitude 40° 42’ N., longi- 
tude 99° 05’ W. 

_ Ranch field on Lincoln Highway; across 
white stone bridge over Platte River; near 
academy; hangar and supplies. 


ideal ; 
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Lexington.—Latitude 40° 46’ N., longi- 
tude 99° 44’ W. 

Ideal field along road, west of cemetery, 
2,640 by 800 feet; good when wet. 

Potter.—Latitude 41° 13’ N., longitude 
103° 19’ W. 

Emergency field about 1 mile west on 
«north side of tracks. 
Nevada 


Parran.—Latitude 39° 48’ N., 
118° 40’ W. 
No data. 
New Jersey 


Brookside —Latitude 40° 47’ N., 
tude 74° 35’ W. 

Large unplowed field 58 miles from 
Mineola, on the railroad. Field of the 
Eagle Flying Corps; 1,800 feet square, 3 
miles from town, east of railroad crossing ; 
red hangar on west; good when wet; 
mine shaft northeast side; altitude 600 
feet. 

Elizabeth—Latitude 40° 40’ N., longi- 
tude 74° 14’ W. 

Emergency. No data. 

Newport—Latitude 39° 18’ N., longi- 
tude 75° 10’ W. 

Reported by the National Aircraft 
Underwriters’ Association; no data. 

Port Murry.—Latitude 40° 47’ N., longi- 
tude 74° 55’ W. 


longitude 


longi- 
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671%4 miles from Mineola; suitable for 


emergency landings; supplies. 


Ridgewood.—Latitude 40° 58’ N., longi- 
tude 74° 07’ W. 

Rouclere Field; commercial; passenger 
carrying. 

Seagirt.—Latitude 40° 07’ N., longitude 
74° 02’ W. 


Camp Edwards Field; 5,000 by 2,000 
feet, along ocean, between barracks and 
road; very good. 

Spring Lake Beach.—Latitude 40° 10’ 
N.,. longitude 74° 02’ W. 

Emergency; along coast and west of 
bridge crossing inlet; commercial. 


Wrightstown—Latitude 40° 02' N., 
longitude 74° 37’ W. 
Camp Dix, 15 miles southeast of 


Trenton; West Point Cadets in training; 
emergency. 


New Mexico 
Garcia Ranch.—Latitude N., longitude W. 


Near border monument No. 67; good 
field. with 4-way approach. 


' New York 
Alexandria Bay.—tLatitude 44° 20’ N., 
longitude 75° 55’ W. 
Seaplanes only; good landing facilities; 
use flying boat anchor. 


Batavia.—Latitude 43° 00’ N., longitude 
(3 Gea 
Emergency only; fair grounds; poor. 


v 
* 


Canton.—Latitude 44° 36’ N., longitude 
75° OW. 2 
Fairgrounds; % mile track; good field; 


YZ mile northwest of town. 

Cornwall- on Eye ae 41° 26° 
N., longitude 74° 00’ W. 

Military Academy Field; 500 by 100 
yards; good when wet. 

Geneseo.—Latitude 42° 48’ N., longitude 
1290 NW 

Emergency field 1,500 by 1,800 feet, two 
miles north of town; good when wet. 

Lake George.—Latitude 43° 26° ig 
longitude 73° 42’ W. 

Seaplanes only; excellent landing facili- 
ties; aeromarine Santa Maria. 

Newburgh.—Latitude 41° 30’ N., longi- 
tude 74° 00' W. 


Eee apekg, kage ol ae 


Seaplanes only; buoy placed in river by 3 
Chamber of Commerce. ~¥ 
Rye,—Latitude 40° 39’ N., longitude 73° ,_ 
41’ W. 5 
No data. 4 
Tupper Lake—tLatitude 44° 13’ N, 


longitude 74° 28’ W. 
Osley Farm’ Field; 500 by 1,500 feet; 
good, fenced, along road. 


(To be concluded) 


tr 


EXPERIMENTAL STUDY OF HABITUATION TO ROTATION 


AN you think of rats—such vermin 
as rats—serving any good end to 
aviation ? 

Science says, “Yes!” 

Some of those men who delve into the 
nooks and crannies and by-paths of the 
unknown things of life—men whom we 
call Scientists—have been experimenting 
on rats in order to add to our knowledge. 
They have learned much about the most 
desirable foods for human beings, for in- 
stance, from such experiments. And from 
other kinds of tests already made on rats 
they have discovered a number of facts 
that relate to the science of flying. For 
two years Professor Madison Bentley has 
conducted elaborate experiments on rats 
in rotation for the purpose of studying the 
effect of an animal becoming accustomed 
to turning around completely on an axis. 
Rats have been born in this process of 
rotation. Among the things Professor 
Bentley has found out is that certain ten- 
dencies toward loss of origin through the 
car can be inherited. By orientation scien- 
tists mean the process by which direction 
is ascertained. 

It is easy to recognize the value of such 
investigations as those concerned with the 
materials that go into the making of air- 
craft, the development of a reliable engine 
that will use a low grade fuel, or the 
determination of forces on an aeroplane, 
or of the interference effects of the struc- 
tural members. ° 

But few people realize that* a small 
part of the inner ear has much to do with 
seasickness, and that this same portion of 
the ear effects the ability of a man to 
handle an aeroplane or airship. 

Since the close of the war the National 
Research Council has had several projects 
centering on the studying of human fac- 
tors in flying, involving behavioristic ex- 
periments on man and animals : anatomical, 
physiological and psychological studies of 
the functions of the ear and associated 
eye movements; the writing of a history; 
and the collection of a complete biblio- 
graphy on the subject. Last year the 
workers in this field came together and 


organized themselves into a committee on 
Vestibular Research for the purpose of en- 
couraging and co- -ordinating work in this 
field. This committee has formulated a 
project on “The Experimental Study of 
Habituation to Rotation,’ which has been 
approved by the National Research Coun- 
cil. This project forms a natural nucleus 
around which may be gathered data from 
field experience, clinical records of fliers, 
and facts from laboratory experiments 
bearing on the subject in such a way as 
to favor a critical analysis of the situation 
and lay the foundations for both theory 
and practice. 

The project will be administered by an 
executive committee, at the present time 
composed of Dr. J. Gordon Wilson, Chair- 
man, Dr. Raymond Dodge, and Dr. F. H. 
Pike, in co-operation with the Chairman of 
the Division of Biology and Agriculture, 
Medical Sciences and Anthropology and 
Psychology in the National Research 
Council. 

Dr. Dodge has made himself the out- 
standing authority on the measurement of 
eye movements as influenced by orienta- 
tion through the ear, and it is believed 
that under his direction there will open up 
a large field of practical work which can 
be done to great advantage with a newly 
designed instrument for use in the study of 
the balancing power of aviators by photo- 
graphical methods. Dr. Pike has made 
valuable contribution to brain anatomy 
bearing on the relation of the sensory 
mechanisms in the labyrinth to the sensory 
mechanism of sight and touch, giving us 
a new point of view in regard to the func- 
tion of the ear in conjunction with the 
visual and tactical sense of orientation in 
flying. This opens up an entirely new ap- 
proach to the practical investigation of fit- 
ness for flying, and should be followed up 
both by anatomical studies and by prac- 
tical tests on flyers. Other scientific men 
on the committee include Dr. Irving Har- 
desty, who has undertaken to examine mi- 
croscopically the Bentley rats, and to con- 
struct norms as a basis of comparison for 
future study of modifications in the air; 


Dr. S. S. Maxwell, who has made notable 
contributions to the study of anatomical 
conditions of orientation through the ear 
by studies on the shovel-nosed ray and 
other animals, which present unusually 
favorable conditions for the investigations 
of these phenomena; Dr. George L. 
Streeter, who is engaged in embryological 
studies of the development of the ear with — 
particular reference to the structural con- 
ditions for orientation in flying; Dr. Knight 
Dunlap, who has equipped a laboratory in 
Johns Hopkins University at great expense 
specifically for the investigation of the be- 
havior of human beings under conditions 
involved in flying; Dr. J. Gordon Wilson, 
who is now conducting investigations on 
hearing and the anatomy of this function; 
Dr. Percy W. Cobb, who has been active 
on the practical side of the question; Dr. _ 
W. H. Wilmer, who did such active work 
during the war and has been instrumental __ 
in securing the cooperation of investiga~ 
tors. with reference to the organization of ~ 
investigations on actual flyers, and Drs. L. 
R. Jones, V. C. Vaughan, C. E. Seashore, 
Chairmen of the Divisions of Biology and 
Agriculture, Medical Sciences, and An- 
thropology and Psychology of the National 
Research Council. The last three are ex- 
officio members of the committee, Dr. Sea- 
shore being its chairman. : 
The air service of the army is giving 
its active cooperation to the investigators. 
through this special committee. Major 
Bane, Chief of the Engineering Division of 
the Air Service, has recently stated that 
a proper figure for research for experi-— 
mentation in aeronautics would be ten mil- 
lion dollars annually. “There is no better 
economy than scientific research,” he says. 
He has chiefly in mind of course research 
in machinery and materials, but what about 
the human in the aeroplane? The Na 
tional Research Council is seeking to fi 
some people who will be interested enou 
in this fundamental research as to fav 
able conditions in the aviator to provi 
not less than $25,000 covering the researcl 
investigations of this committee during the: — 
period of two years. 
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-NOTES ON PROPELLER DESIGN—II_ 


The Distribution of Thrust Over a Propeller Blade 
By MAX M. MUNK 


Technical Note National Advisory Committee for Aeronautics 


Summary 


HE best distribution of the thrust over the length of the 

propeller blade is investigated, taking into account chiefly 

the slip stream loss and the friction between the blades 
and the air. 

The energy losses of the propeller depend noticeably on the 
distribution of the thrust over the length of the blades, and the 
losses can be diminished by a favorable distribution. The two 
induced losses of smaller importance, the loss due to the finite 
number of blades and the loss due to the rotation of the slip 
stream, call for a gradual decrease of the thrust per unit of 
propeller disc area towards the inner and outer end of the 
blades. Near the center the thrust is naturally less dense, and 
hence the loss from rotation is generally kept reasonably small 
without special effort of the designer and no further improve- 
ment is here possible. The breadth of the blades, however, is 
not always tapered towards the tips as much as would be desir- 
able in order to keep small the loss due to the finite number 
of blades. It is true, the actual thrust distribution is almost as 
favorable in spite of it and the density of thrust always de- 
creases properly, because it is physically impossible for a wing 
to produce a finite density of lift quite close to its end. Still 
the wing works then under less favorable conditions and with 
smaller efficiency, and the weight of the propeller and the 
centrifugal force is unnecessarily great too. Now, the follow- 
ing investigation will show’ that a gradual decrease of the 
density of thrust towards the ends is also desirable for other 
reasons. It is sufficient therefore to keep in mind that the 
wing tips have to be round, and to consider in the following 
investigation only the two chief energy losses, the energy ab- 
sorbed by the air friction and the slip stream loss. 

A small variation of the distribution of the thrust hardly 

changes noticeably the entire loss, especially if the distribution 
is already close to the best distribution. Hence the problem 
is less the exact determination of the best distribution of thrust 
than the derivation of a simple expression which gives quickly 
an idea as to how the thrust has to be arranged. " 
' The conditions are quite different from those for ordinary 
wings. There, the inductive losses form a much greater part 
of the entire losses, and the other part, that is the loss of 
friction, does not depend on the distribution of the lift at all. 
Hence, with ordinary wings the distribution of the lift is 
determined by the consideration of the induced drag exclusively. 
With the propeller, however, the friction is the dominant part, 
and both, not only the slip stream loss but the loss of friction 
too, depend on the distribution of the thrust, for the velocity 
of the blade elements relative to the air is variable and greater 
at greater distance from the axis. And whether the ratio 
lift/drag be constant or not, the ratio of the useful work done 
by the lift to the energy absorbed by the drag is quite different 
from it and certainly not constant in general. The useful work 
is done in the direction of the constant velocity of flight, but 
the friction is multiplied by the relative velocity of the blade 
element and the loss is the smaller the smaller the relative 
velocity is. Therefore the consideration of the friction alone 
calls for a great density of the thrust near the center. The 
’ slip stream loss alone however calls for constant density of the 
thrust. Hence the smallest loss occurs at a compromise, that 
is, that the thrust is neither concentrated near the center nor 
distributed uniformly, but that the density of thrust decreases 
uniformly towards the outside. 

A short calculation will be sufficient to give numerical in- 
formation on the desirable decrease. Let Cp denote the density 
of the thrust per unit of the disc area divided by the dynamical 
pressure of the velocity of basta is 


Cp = ———— 
Welpadt 


2 
where dT denotes the infinitesimal thrust acting on the small 
area df of the propeller disc. Cp may be assumed to be small, 
say up to 50. Then the slip stream loss originated by this 
thrust is approximately 14 Cp multiplied by the useful work 
done by the same element of thrust. The density of drag 
measured in the same way is Cp Cp/Ci and the work absorbed 
by this drag is Cp/Ci v/V: times the useful work, where v 
denotes the velocity of the blade element relative to the air 
and V the velocity of flight. For simplicity’s sake, I will re- 


Sa % 


place the velocity v by the tangential velocity of the blade ele- 
ment, which is somewhat smaller but not so much that it will 
greatly injure the final result. 
The problem can now be stated in the following way. Let 
r denote the radius of the blade element, that is, its distance 
from the axis. The entire thrust is easily found to be 
D/2 


G1) =u. qi Cprdr 


0 
The slip stream loss for the path of length 1 of the aeroplane 
can be taken as 

D/2 


(2) 27q% Cprdr 


ty) 
The energy absorbed by the friction during the same time is 
D/2 


(2 @)* qn Cp 
(3) es Ss (Gaur le 
V Ch 
Oo 


The Coefficient of thrust density Cp variable along the length 
of the blade, is to be determined in such a way that for a given 
thrust (1) the sum of the two losses (2) and (3) becomes a 
minimum, 

The solution is extremely easy. It can be seen that by trans- 
ferring an element of thrust from one place to another the 
entire loss must not be changed, nor the entire thrust, and 
hence the ratio of the local change of loss to the change of 
thrust must be equal to a constant, say 4. The equation which 
determines the desired function is therefore 

3 (A (1) + (2) + G) ) = 0 
where 6 means that the variation originated by any variation 
of Cp as to form. That is the same condition as if 


D/2 2 Tis tien Sr) 
[%4 Cp’ r a “Gn Cp rs +. » Cp r] dr 
GL 


2% q 


co) 
is to be made a minimum. The variation is proportional to 
the integral over 


ce, Nee ee 0 

Cy 
which then has to be zero at every point r. Hence the solution 
of the problem is 


(4) Cp=2\—4 


It shows, as was to be expected, that the thrust density has 
to be constant only if the drag coefficient of friction Cp = O. 
But if the friction is taken into account, ‘it is not constant 
but has to decrease towards the outside. The simplifying as- 
sumptions make it appear as a linear function of the radius, 
and that is just what we wanted, and exactly enough. It 
remains only to determine the value of the constant from the 
condition that the entire thrust has a particular value in order 
to obtain the final expression for the density of thrust. By 
substituting equation (4) in equation (1) it appears that 


on 47n Cp 
—27 — Fr) cide 
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0 
Da Net ASE 
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4 
and finally, 
4 Cp Tn D Cpiet nat 
Cp = SSS — 2— 
D’ aq 3% 6 Gr. PAG er? V 
4 
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At a radius 2-3 of the greatest radius, the thrust has the 
mean density, the same that it had to have without friction. 
At the blade tips, the density has to be 


7 2 Comeaneerts DD 
(5) ——— 


ae 30 ae Vi 


Di 2g) 
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This expression can become negative. But then one essen- 
tial assumption for the proceeding is no longer valid’ CL/Cp 
is no longer constant but changes its sign. For this reason 
a negative thrust appears uneconomical in accordance with 
what everybody expects. Equation (5) becoming negative 
rather indicates that the diameter has reached its most economi- 
cal value. This appears, then, to be 

TT! Vey, 6 
Deep, Tt 

Let us see now by means of an example, what the derived 
formulas give for usual conditions. They will give different 
results for the same propeller under different conditions of 
flight a reason more why to confine the calculation to a mod- 
erate exactness conveniently to obtain. . 


Illustration : 
Des 9 ft., that is, disc area 63.5 sq. ft. 


That is pretty near to the actual diameter. However, the 
conditions of great velocity are favorable for a small economi- 
cal diameter. Suppose on the other hand the velocity of the 
same propeller to be 60 mi/hr. only and the thrust to be 575 


Ibs. The dynamical pressure q may be 10 Ibs/sq. ft. 
Now, 
$75. OO. TAT 25 22:6 
DP = = 2700 ft’. 
160, 25-91 
D = 14 ft. 


Even in this case, the diameter results only 14 ft., which in : 
cates that the improvement theoretically possible cannot 
exceedingly great. 

In the first case the mean value of Cp appears .252 and Cp 
at the blade tip has to be .106. The mean value agrees with 
the desired value at 2/3 of the radius as always. That is a 
rather great variability, which corresponds to the fact that the 
diameter is only slightly smaller than the most economical 
diameter. In the second example, the mean value of Cp is .90. 
This is comparatively high and in consequence of it the devel- 


oped formulas give too large a diameter, for the factor .25 — 


for the induced loss is too high for large values of Cp. Pay- 
ing no attention to this, the coefficient at the blade tips appears 
658. The density is much more constant now, according to 
the greater predominance of the slip stream loss. 


The results obtained are only approximate. The formula 
for the diameter is not to be considered as a literal prescription. 
The weight of the propeller is not considered nor the resulting 
tip velocity, which cannot be increased without limit. 
the diameter is more often determined by the general lay-out 
The formula is only to show whether an in- 
crease of the diameter means an improvement at all, and to 


DIRECTORS 


25 revolutions per second, that is n D = 706 ft/sec. 
Thrust 400 lbs. 
Vi 100 mi/hr. 
Cr/Gpm22 
q 25 Ibs/sq. ft. dynamical pressure of flight. 
400 . 100 . 1.47 . 22.6 
Diy = 1260 ft*. of the aeroplane. 
G29: ¢ eo tae 
Di== 10.6 it, give an indication how much. 
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The stated monthly meeting of the Club 
was held at the Engineers’ Club on the 
evening of April 24th. It is a source of 
much gratification to note that the meetings 
are being more largely attended than ever 
in the history of the organization, This 
is undoubtedly due to the excellent program 
of the meetings and the interesting lectures 
which the committee on entertainment pro- 
vide. 

Mr. H. L. Goehde, Managing Director of 
the Municipal Exposition, gave an interest- 
ing talk on the Aero Meet which he is 
planning for Philadelphia, to be held the 
latter part of May. Liberal prizes and 
trophies for the events will be offered and 
if the response is sufficient to guarantee 
the meet same will be held under the 
auspices of the Aero Club of Pennsylvania, 


the officials of which will act as judges for 


the races and contests. 

Mr. Stephen H, Noyes, of the city 
Bureau of Surveys addressed the meeting 
on the subject of Municipal Landing Fields 
and invited the views of the members as 
to location and proper size of same. Mr. 
Noyes secured a great deal of data which 
he proposed to submit to City Council and 
it is felt that very soon Philadelphia will 
fall in line with the other progressive cities 
which have visioned the future and pro- 
vided air ports for the winged ships of 
the air. 


In connection with the above, the Club 


Keno. Ctug. 


is in receipt of blue prints and photographs 
from the Department of Commerce, Bureau 
of Standards, Washington, in which Mr. 
Arthur Halstead, Chairman of Subcom- 
mittee on Airdromes and Traffic Rules, *in- 
vites the Club to submit their comments 
and criticism of the sizes, markings and 
dimension of the fields as arrived at by 
the subcommittee on March 10th. 

President Steinmetz has written, in the 
name of the Club to fully a dozen or more 
senators. Making an earnest appeal to their 
patriotic spirit to support the budget for 
Aviation Research with particular refer- 
ence to the opportunities of the McCook 
Field for the reason that aviation research 
work is the essential working out of com- 
mercial aeroplane safety. The letter is a 
prayer that the appropriation agreement of 
$3,250,000 for the fiscal year 1922-23 shall 
stand without any reduction. 


Lieutenant -Ralph M. Haynes, who 
served with the British in the World War 
and who is known as a stunt flier, claims 
he has established a world’s record for tail 
spinning, as the result of a flight at the 
Bergdoll Field, Manoa, Pa., on April 24th. 

He fell between 9,500 and 9,700 feet in 
the tail spin. It is claimed the best previ- 
ous record is 8,500 feet, made at Daytona 
Beach, Fla., last fall. Haynes carried A. 
O. Gillette with him as an observer. Gil- 
lette is also a stunt flier. They took the 
plane up to an altitude of 11,500 feet, but 
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could not ascend further because the pump 
froze. They dropped from that level and 
righted the plane without difficulty about 
2,000 feet from the ground. 

The regular monthly meeting for April 


was held at the Engineers’ Club on the 


evening of April 26th. The members of 


the Club were thus given the opportunity — 


of a joint session with the Society of 
American Military Engineers. The speaker 
of the evening was Major P. E. Van 
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Nostrand of the Training and War Plans ~ 


Division of the Army Air Service and the 


topic of the lecture was “Airships and 


Helium Gas.” 
The many lantern slides and motion pic- 


tures with which the lecture was illustrated 


were highly interesting and instructive. 
It was announced that the Army Air 
Service is soon to take a series of photo- 
graphs of Philadelphia and surrounding 
territory, in co-operation with the joint 


committee of the Chamber of Commerce 


and Aero Club of Pennsylvania, for the 
purpose of a selection of Air Fields for 
the Sesqui-Centennial of 1926. 

The Aero Club of America has appointed 
Major Charles J. Biddle, Mr. Wallace Kel- 


let and President Steinmetz of the Club as 
representatives to attend the session of the © 


Academy of Political and Social Science, 
meeting in Philadelphia, May 12th and 13th. 
W. H. SHEAHAN,. - 
lst Vice-President. 
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THE VERSATILE AEROPLANE 


A great deal has already been written 
about the versatility of the aeroplane, both 
in time of war and in time of peace. As 
an instrument of warfare the aeroplane is 
a most potent force. The great World 
War has amply demonstrated this, and the 
contention that aircraft serve as a first line 
of offense or defense was proven beyond 
question during the maneuvers laSt year at 
Langley Field, Va., when a number of 
modern type warships were sent to their 
watery graves as a result of the accuracy 
our airmen had acquired in dropping high 
explosive bombs. As a peace time utility, 
however, the possibilities of the aeroplane 
are without limit. Many uses have already 
been found for it, aside from its principal 
ues as a means of rapid transportation. 

The aeroplane is an engine of destruc- 
tion in time of war, but it appears to be 
just the reverse in time of peace. The 
world is just beginning to realize what a 
great boon to mankind it really is. For the 


' past several years the Army Air Service has 


been co-operating with the Forestry Serv- 
ice in an endeavor to suppress the great 
number of forest fires occurring annually 
in the vast forested areas of our Great 
Northwest and in California. Using aero- 
planes as a means of patrolling these 
forests, the observers were able to discover 
fires practically at their inception, and the 
prompt reporting of same by radio to head- 
quarters enabled the fire fighters to insti- 
tute prompt measures to combat them. 
Thus, the aeroplane has played a most 
prominent part in conserving the timber 
resources of the country, and has thereby 
saved the government vast sums of money. 

Fire, however, is not the only destructive 
force that continually threatens the exis- 
tence of our forests and orchards. The 
insect pest is also a power to be reckoned 
with. Last summer a grove of Catalpa 
trees near Troy, Ohio, was practically 
defoliated by the ravages of caterpillars. 
Here, again, the aeroplane came to the 
rescue. Flying over this grove and spilling 
arsenate of lead powder from a hopper 
attached to the side of the fuselage, the 
aeroplane accomplished in one minute what 
could hardly have been accomplished with 
twenty of the most powerful liquid spray- 
ing machines. And the experiment was a 
pronounced success, the official report on 
same stating that practically all the insects 
were exterminated. 

The sealing industry, heretofore a rather 
fluctuating, hit-or-miss sort of a business, 
and which, for this reason, has been 
steadily and persistently declining for 
several past decades, bids fair to recuper- 
ate under the ministrations of “Doctor 
Aeroplane.” By reason of the fact that 
there was no system of intelligence to 
guide the sealing fleet in its movements, 
there was always a likelihood that 
during the night an ice floe carrying the 
main herd of seals would drift silently by 


a few miles away and be far over the hori- 
zon before the sealers realized the unkind 
trick Dame Nature played upon them. The 
occasions upon which the main herd have 
been missed in this manner have been 
numerous, and under such circumstances 
the disappointed sealers were forced to 
rest content with such crumbs in the form 
of detached masses of ice carrying a few 
seals as happened to come their way. The 
coming of the seal aeroplane has changed 
all this. Seeking for seal-laden drift ice 
and maintaining constant wireless com- 
munication with the sealing fleet is identi- 
cal with the spying out of the countryside 
for the movement of troops in war. The 
reliability of the flying machine, combined 
with its radius of action, has rendered it 
indispensable to the industry, 

Out on the Pacific Coast fishermen have 
utilized the aeroplane in locating schools 
of fish and leading the boats to large hauls. 

As regards the subject of surveying and 
map making, the aeroplane has already 
established itself as a practical means of 
securing quickly, cheaply and accurately, 
information which can be put to a wide 
variety of uses in engineering practice. 
Added to this is the ability of the aeroplane 
to cover territory inaccessible on foot. 
Aeroplane photography offers extremely 
interesting possibilities. 

And now we come to a subject that inti- 
mately concerns the farmer. Last summer 
the Bureau of Plant Industry, Department 
of Agriculture, conducted in a very limited 
way experiments along the line of collect- 
ing from the upper air certain parasites 


which have been causing different plant 


diseases. The results they have achieved 
justify their opinion that a great deal can 
be learned from a study of the different 
spores which can thus be collected. The 
most destruction of this fungi is the black 
stem rust of wheat, oats, barley, rye and 
many grasses. An idea of the destructive- 
ness of this parasite may be gained from 
the fact that in 1916 it caused the destruc- 
tion of over 200,000,000 bushels of wheat 
in the United States and Canada—not a 
very pleasant thing to contemplate either 
by the farmer or the consumer. It is 
known that this parasite survives the win- 
ter in the north on the common barberry 
bush which has been used so extensively 
for hedges. Steps have therefore been 
taken to eradicate this particular plant on 
this account. The theory is advanced that 
these spores are developed in the south and 
are carried north into the wheat regions 
by the air currents, Dr. Stakman of the 
Bureau of Plant Industry, Department of 
Agriculture, under the direct supervision 
of Dr. Kellermann, Associate Chief of the 
Bureau of Plant Industry, in co-operation 
with representatives of the Engineering 
Division at McCook Field, Dayton, Ohio, 
is conducting certain experiments in this 
connection, and there is now being designed 


an efficient type of spore trap which will 
contain several common laboratory slides, 
the faces of which slides will be covered 
with a gelatinous matter or vaseline. These 
spore traps will be placed on aeroplanes 
and will be so arranged that different slides 
may be exposed at different elevations in 
the air. It is anticipated that the air blow- 
ing against these slides will result in there 
being collected on them whatever fungi 
there may be present in the air in that par- 
ticular region. A simple laboratory test 
will serve to identify the various classes 
of fungi spores which may be collected. 
Representatives of the Department of 
Agriculture will conduct these tests during 
the spring and summer at Kelly Field, San 
Antonio, Texas; Chanute Field, Rantoul, 
Ill.; Fort Riley, Kansas; Post Field, Fort 
Sill, Okla.; and Camp Knox, Ky. These 
spore traps will be installed on a great 
number of aeroplanes during the course of 
their numerous flights, and a careful record 
will be kept of the results obtained. At the 
end of the season a compilation of the re- 
sults will enable the Bureau of Plant In- 
dustry in Washington to arrive at some 
definite conclusion in regard to this plant 
disease, and the Department of Agriculture 
may then be able to devise the necssary 
measures to combat, if not entirely eradi- 
cate, this highly destructive plant disease. 
Just recently aeroplane pilots from 
Carlstrom Field, Arcadia, Fla., co-operated 
with the well known scientist, Dr. David 
Todd, Professor of Astronomy and Navi- 
gation, in a rather interesting experiment 
at Miami, Fla. Moving pictures were 
taken of the sun from an aeroplane at alti- 
tudes of 16,000 and 17,000 feet. The idea 
of taking the pictures from such altitudes 
was to get away from the dust particles in 
the atmosphere near the earth’s surface. 
Professor Todd expects to gather some 
very interesting data from these films. 
The other day the Netherlands Aircraft 
Mfg. Co. sent us a communication stating 
that it is reported from Holland that ex- 
ceptionally severe weather would have im- 
posed great hardships upon the inhabitants 
of the many islands which lie to the: north 
of the Dutch mainland were it not for the 
timely assistance rendered by the big Fok- 
ker aeroplanes of the Royal Dutch Air 
Service Company. All boat traffic having 
ceased owing to the ice, the aeroplanes 
were used to deliver large quantities of 
food and other supplies to the islands. 
The foregoing enumerates only a few of 
the many uses which have been made of 
the aeroplane, which can be truly classed as 
the most wonderful invention of the age. 
Can anyone stretch his imagination far 
enough to say to what further use the 
versatile aeroplane will be put in the near 
future? Certainly, the aeroplane has come 
to stay, but it deserves far greater recogni- 
tion and much better treatment than that 
which has so far been accorded it. 


AEROPLANES USED IN EXPERIMENTAL WORK IN THE 


_ E. H. Ostrom, field assistant in cereal 


investigation of the U. S. department of 
agriculture, has arrived in Lawton, Okla., 
for the purpose of conducting a series of 
experiments requiring the use of aero- 
planes. Mr. Ostrom is a graduate of the 
College of Agriculture of the University 
of Minnesota. ? 
The war department is cooperating with 
the department of agriculture in these ex- 


STUDY OF RUST SPORES 


periments and in the work which he plans 
in this vicinity Mr. Ostrom is receiving co- 
operation from Post Field officials. 

Mr. Ostrom explains the nature of the 
experiments, which will be of incalculable 
value to agriculturists, in the following: 

“As long as 200 years ago plant diseases 
have been traced from their source for a 
distance of several miles. It is therefore 
an established fact that plant diseases 


travel from one field to another carried by 
the wind, also that diseases which show up 
in some small area of the county in time 
spread so as to cover the whole of that 
county. N 

“Tt is also considered probable that it 
may travel to adjoining states or even 
further, but definite data is lacking. 

“The black stem rust and other rusts are 
fungi, a form of plant life, very much re- 


, 
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Where Wright Aeronautical Engines 
| Are Made 


CRE AGE Approximately 7 acres, located on Main Line of Erie Railroad. 
ec 90,000 square feet. 


ESCRIPTION Four floors, size 75 ft. by 300 ft. Concrete and steel heavy mill type . 
construction, 250 pounds per square foot loading. 


QUIPMENT The plant is equipped at present to produce, and is producing ap- 
| proximately 300 engines per year, with spare parts therefor, and has 
ample capacity in addition to provide adequately for all spare part 
requirements for all types of engines previously produced. The equip- 
ment of the plant provides for the complete manufacture of various 
| type engines produced, including bronze and aluminum castings, ex- 
| cept bar steel and drop forgings. The capacity of the present plant 
could be expanded to produce engines at the rate of five per day in 
the present building. In an emergency the present acreage would 
allow of enough additional buildings and equipment being provided 
within six to eight months to produce engines of any one type in 
ee quantities of at least 25 per day. 


The plant has employed during the past year an average of 450 peo- 
ple, which includes a complete Engineering Department and Experi- 
mental Shop. 


WRIGHT AERONAUTICAL CORPORATION 


. Paterson, New Jersey, U.S. A. 
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sembling bread mould. The reproductive 
units, which correspond to seeds of plants, 
are known as spores. These spores are too 
small to be seen with the naked eye, but 
when grouped together by the thousands 
as they are found on the wheat plant, they 
are visible as a pustule of rust. 

“When the rust matures the spores are 
blown off and picked up by the wind and 
carried to other fields,. thus spreading the 
disease. They alight on the growing grain, 
germinate and get inside the plant tissues, 
growing and branching so as to form a 
good root system; then as soon as weather 
conditions are favorable for the develop- 
ment of the disease, they grow rapidly, 
mature and burst through the epidermis, 
and we have rust on the plant. 

“Lice do not have good pickings ona 
starving dog. Neither does the rust thrive 
on a drought-stricken wheat plant. When 
the wheat plant is growing most vigorous- 
ly, when the sap is rushing up to nourish 
and fill the wheat head, then the rust de- 
velops most rapidly, sucking the sap which 
should fill the head. The result is light 
bundles, low yield and shriveled kernels. 

“The black stem rust presents a problem. 
To fight it we must know definitely how 
and when it travels. In the states north of 
Kansas, Missouri and Tennessee, the com- 
mon or Barberry bush rusts early in the 


spring and spreads the black rust in its 
own territory. Barberry bushes do not rust 
in the south. In Texas and Mexico, the 
rust lives over winter on the winter wheat 
and on grasses, and the prevailing. winds 
spread it around. 

“The Daily Oklahoman on Monday, 
April 24, contains an article which creates 
the impression that army planes are to be 
used in spraying or dusting the wheat fields. 
This is incorrect, for there is no such in- 
tention. 


“What we want is to determine how high 
the spores are carried upwards and at what 
altitudes they are most abundant; to learn 
at what time they appear in the air in dii- 
ferent parts of the country; to find out the 
reaction of the spores to temperature, hu- 
midity, precipitation, ascending and de- 
scending air currents, velocity and direc- 
tion of prevailing winds and any other 
meteorological data which may become 
available. 

“Spore traps have been designed to catch 
these spores on glass slides coated with a 
thin layer of vaseline to which they stick. 


“One or more altitude flights are planned 
during which a standardized thermometer 
will be used to record the temperatures at 
the various altitudes at which the exposures 
are made. 


“Major Lohman, assistant commandant 
of Post Field, in explaining the whole 
hearted interest of the air service in these 
experiments said: ‘You have my permis- 
sion to fly from 8 a. m. to 4 p.m. every day 
in the week.’ This gives me the oppor- 
tunity to choose the most desirable time for 
each flight. 

“Cross-country flights will be made to 
such cities as Liberal, Kan., Denver, Colo., 
Lincoln, Neb., St. Louis, Mo., Dallas, Tex., 
etc. Slides are to be exposed at points 
separated about 50 to 100 miles along the 
route, as well as at each of the destinations. 
This, then, permits of a fairly representa- 
tive area being covered. 

“After exposure these slides will be sent 
to the Minnesota Agricultural Experiment 
station for examination. Messrs. Christen- 
sen and Lambert; pathologists, at Mintie- 
sota, are to make the spore counts and will 
also make attempts to germinate the spores. 

“Mr. G. C. Curran, state leader for Bar- 
berry eradication work in Illinois, will 
make flights from Chanute Field, and Wal- 
lace Butler, botanist at San Antonio, from 
Kelly Field. 

“Dr. E. C. Stakman, chief of the division 
of plant pathology at Minnesota, is the 
guiding genius for the whole work.” 


Back Pay for Former Flying Cadet 
Awarded 

The Court of Claims of the United States 
made a decision on February 27, 1922, stat- 
ing that Nelson W. Rider, formerly flying 
cadet, United States Army, was entitled to 
$306.82 back pay, incurred when the pay 
of flying cadets was cut from $100 per 
month with 50 percent increase for flight 
duty to $33 per month plus 50 percent there- 
on for flight duty. This cut was made 
about the first of July, 1918. 

Following is an extract from the decision 
of the Court of Claims: ‘The Govern- 
ment contends that the provision of the act 
of June 15, 1917, which established the pay 
of the plaintiff at $100 per month expired 
with the expiration of the appropriations 
set forth in the act. We are of the opinion 
that this contention is not tenable because 
of the provisions of the act of July 24, 
1917, and of the act of July 9, 1918, which 
latter act makes available the appropria- 
tions of the act of July 24, 1917, and of 
the appropriations of the act of May 12, 
1917, until June 30, 1919. Nor does it any- 
where appear that there was any intention 
to repeal the provisions fixing the pay of 
enlisted men in training for officers of the 
Reserve Corps. It is hardly possible to 
conceive that Congress would at the height 
of the emergency, while the war was going 
on, reduce the pay which had been held 
forth as an inducement to the young men 
of the country to enter into training for 
officers in the Reserve Corps.” 

The Government has 90 davs from Feb- 
ruary 27, 1922, in which to make an appeal. 
If this is not done within the allotted time, 
the decision holds. 

AgrtaL AGE has received several in- 
quiries as to whether it will be necessary 
to file suit against the Government and ob- 
tain the services of an attorney to get back 
pay. This is not necessary. tormer flying 
cadets should file their claims with the 
Comptroller General, War Department, 
Washington, D. C., and if the decision is 


upheld they should receive back pay due 


them. 


Reserve Corps Activities in Oklahoma 

Prior to the arrival of an Air Service 
officer for duty with the 95th Division, 
U. S. Army, the headquarters of which is 
Oklahoma City, Major J. C. King, 
Cavalry, A. C. of S. (G-1), began the 
organization of the 320th Squadron (Ob- 
servation) 95th Division. At the present 


time Captain Louis D. Abney, A. S., O. 
R. C., Oklahoma City, the senior officer 
of the squadron, is due for promotion, and 
will, by virtue of his rank and experience, 
command the squadron. 

In order to get the “right man in the 
right place’ in the squadron, the Air 


* Service officer with the Division is getting 


from all listed Air Service Reserve 
officers in his territory a tabulated state- 
ment of their air experience. It was 
found that this information was not defi- 
nite enough under the heading “Chrono- 
logical Statement of Military Service” on 
the reserve officers’ qualification cards. 

The headquarters of the Air Service of 
the 95th Division is at Muskogee, where 
the Air Service officer with the Division 
(now at Oklahoma City) will be located 
after April Ist. The headquarters of the 
320th Squadron is at Oklahoma City. 

It may be of interest to set forth the 
allocation of Air Service units to the 
State of Oklahoma: 

The first priority for organization in 
the State of Oklahoma is: 

Division Troops 


05th Division, “Acs. Larse sce. Muskogee 
320th Squadron (Obs.)....Oklahoma City 
B20the Photerroc cuowernice nerrent Tulsa 


Branch Intelligence Office, A. S., 95th 

Div., not allocated. 

Second Priority : 

Army Troops, III Field Army 
321st Air Service Attack Group, Hars., Enid 
472nd Air Service Attack Squadron, Enid 
473rd Air Service Attack. Squadron, Enid 
474th Air Service Attack Squadron, Enid 
350th MAIC ark, Meera. Enid 
AZT SE PHOtOs SECHON ent certo te ts Enid 

Third Priority: 

XVIIIth Corps Troops—VI Feld Army. 
365th, Squadron* CODS.). h.4. 0st wees Tulsa 
365th Photo Section...... Oklahoma City 
329th Balloon Company...Oklahoma City 
108th Communications Sec- 

TOTS So lela aa San Ra ete Oklahoma City 

‘As soon as the Division Air Service is 
completely organized and capable of func- 
tioning in case of mobilization for an 
emergency, the second priority organiza- 
tion, and then the third will be started. 

Outside of the regular Air Service 
garrison at Post Field, there are no other 
Federal Air Service activities in the State 
beyond what has been above mentioned. 

The Aviation Committee of the Cham- 
ber of Commerce of Oklahoma City is a 
wide-awake organization. They are ac- 


‘ing in every department. 


tively on the lookout for better airdrome 
facilities than now possessed at Needham 
Field. They realize the great future of. 
aviation and are anxious to have Okla- 
homa City on the air map. 

This same committee is forming the 
nucleus of a National Guard Squadron 
for the State, with the idea that they may 
get flying training, which they must have 
before being eligible for appointment as 
Reserve Officers. 


Development of Model Airway 

Under instructions recently received 
from the Chief of Air Service, First 
Lieutenant Clarence. E. Crumrine, A. S., 
has been detailed on duty to investigate 
the route of the Model Airway from 
Mitchel Field, L. I, New York, to Pine 
Valley Field, N. J. This work includes 
the making of standard sketches and the 
completion of questionnaires on all inter- 
mediate fields, together with the taking 
of oblique photographs. These fields and 
following points are being investigated, 
sketched and photographed: 

Valley Stream, L. I.; Belmont Park, 
L. I.; Sheepshead Bay, New Dorp, Staten 
Island; Freehold, New Jersey; Prosper- 
town, New Jersey ; Camp Dix, New Jersey; 
Medford, New Jersey; Sandy Hook, New 
Jersey. 

Work on the development of this air 
route has already begun. It has been 
delayed due to inclement weather but will 
be now pushed to rapid completion. 


Progress of the Air Service Mechanics 
School — 

The Air Service Mechanics School at 
Chanute Field, Rantoul, Ill., is function- 
There are now 
496 students actually undergoing instruc- 
tion, and 225 awaiting instruction. The first 
class of men who were enlisted in the 
recent recruiting campaign will be gradu- 
ated on May 12, 1922. It will consist of 
twelve armorers. Following this comes 
a class of five blacksmiths, who will com- 
plete the course on May 26th, and the 
following classes on June 9, 1922: 
Armorers, 12; fabric workers, 4; me- 
chanics, airplane, 13; mechanics, airplane 
engine, 14; mechanics, auto, 14; ma- 
chinists, 5. 

The next class will graduate on June 
26, 1922 and classes will follow throughout 
the year at periods of two weeks. 


Night Flying in the Philippines 

Lieut. R. Baez, Jr., gave the garrison 
at Clark Field, Pampanga, P. I. and not 
a few visitors, a thrill on Friday night, 
February 17th, when he made a night flight 
for the purpose of testing out the new 
flood lights recently installed on the han- 
gars for emergency use. Lieut. Baez re- 
mained in the air for an hour, during 
which time he flew over the encampment 
of troops located several miles northeast 
of the field and Camp Stotsenburg proper. 
A perfect landing was effected, but due 
- to the rough field a shock absorber was 

broken, without mishap, however. 


Agricultural Experiments at Kelly Field 


Prof. J. G. Butler, of the Department 
of Agriculture, made flights on March 
27th and April Ist, from Kelly Field, with 

Lieut. F. P. Booker as pilot, in connec- 
tion with some experiments he is con- 
ducting with a view to determining the 
origin of the spore of wheat rust in this 

country. The flight on March 27th was 
made in a DH4-B and the one on April 
Ist in a JN6H. It is the belief of the 
officials of the Agricultural Department 
that the spore of this parasite travels in 
the upper air from Mexico, and possibly 
Central and South America. Plates with 
a mucus substance on one side are mounted 
on a rack on the wing, and by shutter 
arrangement are exposed from a control 
in the rear seat, whenever desired. Ex- 

- posures were made at every 500 feet up 

~ to 3,500 feet with much success. In this 
experiment the JN6H was more satisfac- 
tory than the DH4B, the air stream of 

_ which prevented the shutters from closing 

again. 


Aviation Activities in Massachusetts 


_ ‘There is every likelihood that a landing 
field will be established in the City of 
_ Boston, if the efforts of a progressive or- 
_ ganization like the 101st Aero Squadron, 
_ Massachusetts National Guard, count for 
anything. This squadron was federally 
_ recognized November 18, 1921, and was 
_ inspected for permanent federal recogni- 
_ tion March 3, 1922. Rooms have been 
assigned to house the squadron at the 
_ South Armory, Boston, and a drill period 
is held there every Friday night from 
_ 7:30 to 9:30 p. m. Some of the officers 
and non-coms give Monday evenings to 
Squadron affairs, and spend other time at 
the armory also. 

Of the commissioned personnel of the 
_ squadron, the following have been assigned 
to regular duties: Major Charles H. 
_ Woolley, Commanding Officer; 2nd Lt. 
_L. E. Boutwell, Adjutant and Supply Offi- 
_ cer; 2nd Lt. H. N. Carlson, Engineer Offi- 

cer and Officer in Charge of Instruction. 
__ The strength of the squadron on April 
_ 8th was 12 officers and 67 enlisted men. 
_ The officers enumerated above are the 
Ps only ones so far assigned to special duties. 
| on-commissioned officers have been ap- 
f pointed to act as such until June Ist, when 
_€xaminations will be held for permanent 
_ appointments. 
ss nder the direction of Lieut. Carlson, 
f a schedule of instruction has been prepared 
4 and closely followed. Assembly is at 8 
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p.m. About half of each period is given 
over to basic training, such as infantry 
drill on the armory floor. The remainder 
is devoted to technical training. The en- 
listed men have been divided into sections 
for technical training, each section pursu- 
ing its assigned specialty of rigging, en- 
gines, ordnance, etc. Usually, on alternate 
Fridays the sections meet as a whole for a 
group lecture, the squadron being es- 
pecially fortunate in having secured the 
voluntary services of Prof. E. P. Warner, 
of the Dept. of Aeronautical Engineering, 
Massachusetts Institute of Technology, 
who is delivering regularly a series of 
lectures to them. 

Aside from uniforms, office furniture, 
and a few items of school equipment, the 
organization is still unequipped to function 
as a squadron. Its requisitions for flying 
equipment may be approved, but deliveries 
must wait until the State provides an aero- 
drome. Until then the flying activities of 
the squadron will be confined to occasional 
hops by some of the officers in planes of 
the A. S. Detachment of Framingham. 

The problem of securing a landing field 
and suitable housing facilities for its equip- 
ment is the chief concern of the squadron 
today. It has combined efforts with the 
Corps Area Headquarters, the Chamber 
of Commerce of Boston, and the various 
aero clubs and interested individuals who 
are behind a bill now before the State 
Legislature which provides for the con- 
struction of a municipal landing field in 
East Boston which is to be leased for a 
ten year period to the Federal government 
for a nominal rental, the field to be used 
jointly by military and civilian planes, 
though under Federal supervision. The 
bill specifies an expenditure by the State 
of $35,000.00 to level and prepare the run- 
ways. Ground adjacent to that leased to 
the Army is to be leased to civilian and 
commercial fliers for hangars and shops, 
and it is hoped that the establishment of 
this field will lead to the extension of the 
transcontinental Air Mail service from 
New York to Boston. The proposed field 
is within two miles of the Boston Post 
Office. This East Boston site has excep- 
tionally favorable characteristics for a 
municipal aerodrome from the standpoint 
of convenience of location, freedom on all 
sides from obstructions, availability (the 
whole property is state-owned and at 
present is lying idle,) and its conspicuous 
position in the harbor making it easy to 
locate from the air. In addition, being 
surrounded on three sides by water, it will 
be available for seaplanes. 

The landing field bill has been favor- 
ably reported by the Committee on Public 
Lands. It is now before the Joint Com- 
mittee of Ways and Means. One hearing 
has been held. The latest advice concern- 
ing its progress in this. Committee is to 
the effect that they are waitng for a 
definite proposal from the War Depart- 
ment stating exactly what the Army will 
furnish this aerodrome in the event that the 
bill is passed, and exactly what the cost 
will be to install and maintain hangars and 
shops, etc., for the National Guard. When 
the Committee receives more definite fig- 
ures concerning the State’s share of the 
expense, it will undoubtedly come to a 
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decision on the bill. The present indica- 
tions are against an early report in favor 
of the bill should the Committee find out 
that the State will have to spend much 
more than the $35,000 first asked for to 
be spent on the runways. 

With regard to the social activities of 
the squadron, the Aero Club of Massa- 
chusetts gave a ball on February 24th, and 
donated half of the proceeds to the squad- 
ron fund. This donation amounted to 
$638.26, and some contributions by the 
officers added to this has given the squad- 
ron fund a good start. This fund has 
been tapped to pay for coffee mugs, books, 
extra clerical work, and small adminis- 
trative expenses. It is expected that the 
splendid interest and morale so far mani- 
fested by the personnel will increase with 
the approach of summer weather and lead 
to more social activities such as help to 
weld the organization into a “regular” 
body fostering good fellowship and loyal 
pride in themselves and in the army. 

Athletics of some sort, including a base- 
ball team, are contemplated for early 
inauguration. 


Airplane Formation Greets New Depart- 
ment Commander 


In preparation for the arrival of the 
new Philippine Department Commander, 
Major W. M. Wright, who sailed from 
the States on the Transport Thomas, ar- 
rangements were made for: an _ eleven- 
plane formation to escort the Thomas to 
her dock. Five planes were flown to 
Paranaque Beach, Manila, on the morning 
of March 3rd, the pilots of these planes 
being flown back to Clark Field in the 
afternoon by pilots from Camp Nichols. 
At 6:45 a. m. March 6th, a five-plane 
formation took off from Clark Field and 
flew to Manila Bay, where they were 
joined by the formation from Paranaque 
Beach. They flew to meet the Thomas 
and escorted her to the pier. 


A Bombing Record at Aberdeen, Md. 


The best bombing record for the Aber- 
deen Proving Grounds, Md., was made on 
April 6th, when, with First Lieut. Max F. 
Moyer, A.S., and Master Sergeant William 
F, Fitch, Air Service, as pilots, and Captain 
S. R. Stribbling, Ordnance Department, 
as bomber, a total of seven hits out of 
eight bombs dropped was recorded. The 
bombs were dropped from an altitude of 
2,000 feet on the “Hard Surface,” a 
concrete block, 200 feet by 200 feet. The 
eighth bomb missed the target by approxi- 
mately two feet. During the week end- 
ing April 8th a total of 2,600 pounds of 
bombs were dropped from the Airship 
C-2 on the “Hard Surface’. 


Test of Sperry Gyro Compass 


A special flight was made at the Aber- 
deen Proving Grounds on April 3rd with 
a Sperry Gyro compass. With Mr. J. A. 
Fitz, of the Sperry Company, conducting 
the test on the compass, a_ triangular 
course was flown from Aberdeen to 
Belair, to Havre de Grace and return to 
Aberdeen. The performance of the com- 
pass on this short run was very satis- 
factory. 
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French Air Mail 


In connection with the report on French commercial aviation activities 
published in Commerce Reports of January 23, 1922, recent figures are 
interesting as showing a considerable increase in the use of, rhe aerial 
postal service between Toulouse and Casablanca. During October, 1921, 
40,600 letters, weighing 1,560 lbs., were carried between the points 
named as against 24,850, weighing 870 lbs., in October, 1920. A saving 
of five days in transmission of mail accounts for the popularity of the 
air route. During the year ending September 30, 1921, the mail matter 
carried by this service consisted of 306,181 pieces out of a total of 
351,742 pieces carried by all aerial routes between France and foreign 
countries. Of the figures given, the Paris-London service transported 
28,534 pieces; the remainder being carried by the services from Paris 
to Brussels, Amsterdam, Prague and Warsaw. 


Egyptian Air Mail 


The aerial mail route established between Cairo and Bagdad has been 
extended to include Palestine. A regular fortnightly service will be 
maintained in each direction, 


German Aeronautics 


The Director of the ‘‘Aero Union,” a German Aircraft Corporation, 
with headquarters in Berlin, which €ontrols and operates the ‘‘Deutsche 
Luftreederei,”” a German Air Traffic Company, announced recently that 
his company has made arrangements to establish an aircraft factory near 
Pisa, Italy, and that the production of all-metal Duraluminum aeroplanes 
is expected in May or June, 1922. The raw material for these airplanes 
will be shipped from Germany and worked up and assembled in Italy 
by German and Italian workmen. The “Aero Union” was organized a 
few months ago, and is controlled by a combination of the ‘Allgemeine 
Elektricitats Gesellschaft” (the General Electric Company of Germany), 
the Hamburg-American shipping interests, and the Zeppelin Aircraft 
interests. 

Announcement has also been made that the ‘‘Aero Union,” in 
cooperation with the Russian Government, has organized a_ company 
under the name of ‘‘German Russian Air Transportation Company.” 
The company hopes in the Spring of this year to organize a regular 
air service between Germany and Russia with passenger airplanes of 
the Russian Government, temporarily on the stretch between _Konigsberg- 
Moscow, in close connection with the Berlin Evening Express and 
return. The preparations for this are being directed by German and 
Russian technical experts. The service will primarily be for the pur- 
pose of transmitting official courier mail matter from Berlin to Moscow 
and Moscow to Berlin, as well as passenger and light freight service. 


Progress in England 


The promotion of a great flying festival at the London Air Station, 
Croydon, is a matter that is engaging the attention of the Air Ministry, 
Aircraft Constructors, Aero Club, Aeronautical Society and Air League. 
The festival is to last a week, will probably take place early in 1923, 
and is being designed to fasten attention on flying in a way that has 
hitherto not been found possible. The main feature of the festival will 
be an exhibition of every type of modern flying machine, including, it 
is hoped, helicopters. Concurrently, an international congress on air 
problems will be held, and speed and duration tests organized and 
decided. An effort is also being made to arrange that the Royal Air 
Force annual pageant shall be held at Croydon during the week. 

In order to speed up the delivery of goods to Paris from Manchester 
or other provincial towns in England, a night aeroplane service will 
shortly be inaugurated whereby parcels dispatched by passenger train 
after business hours from these towns will be collected by a special 
motor van from the London Railway Terminal between midnight and 
1:00 a.m., and, immediately thereafter put on board the night express 
leaving the London airdrome at 2:30 a.m., and scheduled to arrive at 
Paris at about 5:00 a.m. Upon arrival in Paris the goods will, by 
special arrangement, be passed through the French customs and deliv- 
ered by motor van in Paris as soon as business houses are open.. A 
similar arrangement is to be instituted in ‘connection with goods from 
provincial towns in France consigned to London, an air express leaving 
Paris early in the morning and parcels sent from, say, Lyons or Lille, 
after business hours one evening will be delivered in London the fol- 
lowing morning, or in Manchester or other towns by the afternoon. 

The night expresses which are now being built will be equipped with 
instruments and navigation lights for night flying, and this, in conjunc- 
tion with the illumination of the London to Paris Airway, soon to be com- 
pleted, will make night flying a safe and regular operation. 

With the opening on April 3rd of the new Paris-London Aerial Com- 
pany, known as the Daimler Airway, the number of British companies 
operating regularly between London and Paris has been raised to three, 
the other two being the Instone Air Line and the Handley Page Co. The 
new company will use the latest type of D. H. machine, known as D. H. 
44, and will run a daily service in each direction. There are also two 
French companies working on the route. Even at this time of the year 
a regular flow of passengers continues, most of them being American 
and English family parties on holiday. 


Rotterdam-Copenhagen Service 


According to FLIGHT (London) arrangements have been made for 
inaugurating an air mail service between Rotterdam and Copenhagen. 
The company which is to undertake the new service is stated to be 
Danish, although it is intended to use British machines and pilots. The 
plan is to have machines leaving Rotterdam -in the morning, after the 
arrival of the night boat from London, and it is expected that they 
will be able to reach Copenhagen shortly after noon, so that the mails 
should be distributed early in the afternoon in that city. In the opposite 
direction machines will leave Copenhagen at 3:00 p.m., and will ceach 
Rotterdam in time to connect with the night boat to London. Thus, 
instead of taking 72 hours, the mails between London and Copenhagen 
should do the journey in about 24 hours. 


Netherland Activities 


The Royal Aerial Navigation Co. of the Netherlands carried during 
1921 a total of 1,548 metric tons of mail, 36,634 metric tons of freight 
and 1,674 passengers. The Amsterdam-London line accounted for more 
than half of the mail and merchandise, carrying 844 tons of the former 
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and 24,875 tons of the latter. In 1921, 931 passengers traveled on the 
Amsterdam-Brussels-Paris line and 254 on the Rotterdam-Hamburg line. 
These figures indicate a marked increase over the 1920 volume of traffic, 
which totalled only 3 tons of mail, 22 tons of freight and 345 pas- 
sengers. 


French-Italian Race : 


The greatest of many attractions at the aviation meeting held at 
Nice this Spring was a speed contest between two of the fastest aero- 
planes in the world. Sadi-Lecointe, the French champion, met Brack- 
Papa, the famous Italian flyer, the Frenchman being on a small, speedy 
Nieuport scout plane, while the Italian had a high-speed Fiat bom- 
bardment aeroplane driven by a Fiat 12-cylinder, 700 h.p. engine. ; 

The two champions were very closely matched. At the outset of the 


aerial race Brack-Papa got a slight lead and maintained it to the end, for 


he covered the course on his Fiat in 9 min, 42 3/5 seconds, compared 
with 9 min. 50 seconds for Sadi-Lecointe’s Nieuport. The speed of the 
planes was about 190 miles an hour. 


Durban Aerodrome , 
The work of filling in and leveling the ground on the Eastern Vlei 


near Durban, set aside for an aerodrome, has now been completed, but 
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nothing else has been done, and it will be left to private enterprise to — 


concert the area into a suitable flying ground, reports the Natal Mercury. 
All the municipality was concerned with was the setting aside and 
levelling of the area. 
rush of applicants for accommodation, as there has been no flying in 
Natal for some time, but the Town Council were right in preparing an 
aerodrome, as commercial flying has come to stay, and in the near future 
South Africa will have to fall into line with other countries in. adopting 
and encouraging aviation. 


Germany Will Extend Commercial Air Lines 


German commercial aviation circles are making extensive plans to 
resume and extend international air service when the Allies, as an- 
nounced, remove their military control May 5. Prior to this the Ger- 
mans could not establish international lines. Some companies evaded 
the interallied control by establishing companies in other countries, 
notably Holland. ‘ 

A scheme has been perfected for a Berlin, Danzig, Kovno, Moscow 
line. Another German company plans to extend its service across Russia 
to Pekin this year. Inside of Germany there has been an increase 
recently in the number of air lines. 
have been closed down, but toward the east there is the line to Stutt- 
gart which was established recently. Airplane service between Munich 
and Constance has been resumed. There is a new line between Bremen 
and Dresden and during the summer aeroplane traffic between Berlin 
and Hamburg and north and Baltic resorts will be resumed. The Govy- 
ernment is not now supporting commercial aviation, but German big 
industry stands behind German aviation. 


Aircraft in Chinese War 


The forces of Sun Yat Sen, head of the South Chinese Government 
at Canton, have captured the entire Southern Naval Squadron, it was 


At present there does not seem much chance of a — 


The Hamburg-Amsterdam lines ~ 


stated in unofficial despatches published by the foreign and Chinese © 


press. 


The squadron captured, although containing some of the most impor- 


tant Chinese war vessels, amounts to little from_a naval standpoint, 
authorities agree. The ships captured, reports stated, include the cruiser 
Hai Chi, the largest vessel in the Chinese Navy, but of only 4300 tons 
displacement; the cruiser Hai Chen, the gunboats Chu Yu, Yung Peng, 


Yu Chang, Yung Shan, Fei Ying and Yun Yan, the training ship Chao 


Ho and the transport Fu An. 

The attack on the vessels which resulted 
carried out by aircraft in conjunction with South Chinese troops. 
aircraft bombed the vessels in the Pearl River, twenty men being 


in their surrender was 
The 


killed and thirty others wounded on board the cruiser Hai Chi in the 


initial attack, the reports state. 
Later there was a further bombing attack on the vessels near Canton, 
in the Whampoa River, the Hai Chi and other craft surrendering. 


(Concluded from page 219) 
performance are taken to a laboratory, greatly enlarged for 


study, and then plotted on a single sheet so that a complete — 


story of the particular flight or manoeuvre is ready for 
analysis.’ 

The instruments developed have been employed at the free 
flight laboratory of the National Advisory Committee for 
Aeronautics at Hampton, Va., by Test Pilot Thomas Carroll, in 
studying ordinary and “stunting” manoeuvring, including loop- 
ing, rolling, the so-called Immeliman turn and reverse turn. 
An extensive study of landing and taking off has also been 
made. 

In his report on the tests, Pilot Carroll emphasized the im- 
portance of “taking off’ and “landing,”’ which are the domin- 
ating factors of the efficiency, and perhaps the longevity, of 
a pilot. Of the two, he says, landing is perhaps the more im- 
portant, for it is in this phase that the majority of accidents 
and damages occur. A paper on “taking off” and “landing,” by 
Major R. M. Hill, a British flying officer, is the only one 
known to have been published on these important manoeuvres, 
and it was this treatise that inspired the tests and develop- 


ments undertaken by the National Advisory Committee for 


Aeronautics in this country. 
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Scale Model Built by Aerial Age Reader 


Douglas Young, of Westboro, Ontario, a veteran model 
builder and a member of the Flight Association of Ottawa, 
Canada, his completed a neat model of the Newport Chasse 
plane. This model is complete with all controls, bucket seat, 
turnbuckles, dummy rotary engine with cooling flanges, ex- 
haust pipes, push rods, etc. The propeller, machine gun, etc., 
are all to scale and all details such as the instrument board, 
sprung chassis, etc., are carefully formed to correct propor- 
tions. 

The finish is of aluminum color, with the red, white and 
blue insignias and rudder markings of the French Army Air 
Service. 

The scale is one-tenth full size, the wing span being re- 
duced in this proportion to approximately 32 inches. 


Hydro Models Giving Good Performance 


GT. Joseph S. Ott, of College Station, Texas, whose 

extensive work on model aeroplanes has been mentioned 

in these columns before, gives an instructive description 

of one of his successful models, a 21-inch hydro which will 

fly 400 to 500 feet, rising from the surface of the water. This 

tractor model leaves the water after skimming the surface for 

only about 5 to 6 feet, is very dependable in its performance 
and never fails to take of properly. 

The specifications of the Ott 2%4-inch hydro model are as 


follows: 
SEALE Medial Weaislareok a ewe «oe salle ele 21 inches 
MMC TOU Mra nhs osc Tse pe Bas oo + eee 314 inches 
ASME TAT gt ACRE fo iSite as 25» te sle ek .97 ounce 
Meopeller: diaincter’ Jo) cic... els 7 inches 
MPGRIMOUCTMPICCKK Pac..0.'. sceiea see's es sos whee 5 inches 
Power—(elastic, 3-16 inch flat) ........ 3 strands 


The motor stick is 3-16 inch by 3-32 inch, with a ring 
located at the middle to support the rubber power in position. 
By this arrangement the propeller may be turned 800 revo- 
lutions without danger of twisting the frame too greatly. 

A block of white pine % inch by % inch is used for the 
propeller blank. 

Floats are 1% inches wide, 34 inch deep and 4 inches long. 
The frame is built up of strips measuring 1-32 inch by a 
little less than 1-16 inch in section. 

The wing has a pronounced dihedral which decreases the 
actual span to 21 inches, although the wing measures 24 inches 
in flat plan. There are seven bamboo ribs attached at each 


end to white pine spars 3-32 inch by slightly less than 3-16 


inch. 
Horizontal stabilizer measures 3% inches in length and 414 
inches in width. Thread is used for the edges, completely 


Hydro models designed by 

Sires. ,Ott,, U; Air 

Service. At the right is a 

26” twin pusher. At the left 

a 21” tractor which will 
fly 500 feet 


mifies - 


‘ 
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‘34 inch deep, coming to a point at front and rear. 


around. 
inches in height and 3 inches in length. 


A triangular jin aft of the stabilizer measures 2 


Another of the Ott hydro models giving good performances 
is the little twin-pusher having a 26-inch wing span. Its 
weight is very low; a trifle less than 134 ounces, The specifi- 
cations are as follows: 


Wing )spancta seein <2 careers 26 inches 
Wings chon Sie teem. sc. diem vere a ee 4 inches 
Wreiahit °o setter weeds teks ‘<2 ak dol adecaast aaa erace 1.74 ounces 
Propeller .diameteria. 4. .vatecciadeee oe 7 inches 
Propeller pitches... ouk atten: nae 7 inches 
Power—(elastic, 3-16 inch flat)........... 3 strands 


The A frame is 26 inches long, %4 inch by 1-16 inch in the 
center and tapering to 3-16 inch by 1-16 inch at the ends. 
Cross braces are 3-32 inch by 3-64 inch, using two X pieces 
and 3 straight members. 


Hook and shafts for the propellers are of number 14 piano 
wire. There are two propellers, turning in opposite direc- 
tions, to counteract against torque or twisting. The propeller 
blanks are cut from blanks of white pine % inch thick and 34 
inch wide. 


Main wing frame is of pine. Diamond or pointed tips of 
bamboo. Seven ribs, 1-32 inch by 1-16 inch are used. Cover- 
ing on the top surface only. ; 

The elevator is 12 inches in span, 2%4 inches wide. Bamboo 
construction throughout. No elevating blocks are used, but the 
elevator wing tips are bent upward about ¥%4 inch to give the 
required lifting angle. 

Chassis members are a trifle under 1-16 inch square. 


There are two floats at the front and one at the rear of 
the frame. Front floats are 4 inches long, 134 inches wide and 
They are 
patterned after the shape of a snow shoe. Rear float 5 inches 


long, 2 inches wide and 34 inch deep. 


Two coats of Shellac are applied to the framework and 
wings to render them as completely waterproof as possible. 


The elastic motor takes 950 turns and it is powerful enough 
to take the model off in a moment. By decreasing the angle 
of the front floats, the model will run over the surface for 
about 6 or 7 feet before taking off. Landings are made in 
perfect balance. 


Best results are obtained when the main wing is located 
about 1% inch behind the center of gravity. This permits 
the model to assume a very flat glide when the power has been 
used up. Better gliding is also accomplished by a gradual 
decrease in the incidence or lifting angle of the elevator plane, 
altho if sufficient lift is not obtained, the model will not leave 
the water quickly and the duration of the flight will be de- 
creased. 


Flights of 800 feet are made with the 26-inch model, start- 
ing from the water under its own power. 


Mr. Ott has designed quite a variety of models, from small 
tractors to compressed air types, and the details of some of the 


more popular types will be published in forthcoming issues of 
AERIAL AGE, 


New York Mayor Requests Radio 
Appropriation 


The special Radio Committee appointed 
by Mayor Hylan of New York City about 
a month ago decided to recommend the 
erection of a city broadcasting station on 
top of the Municipal Building. 

The station is to cost $50,000, and its 
erection is to be under the supervision of 
the Department of Plant and Structures. 
The Board of Estimate will be asked by 
the committee to appropriate the sum at its 
meeting Friday. 

The meeting was held in the office of 
Rodman Wanamaker, Special Deputy Po- 
lice Commissioner, one of the members of 
the committee, with these other members 
in attendance: Borough President of 
Queens Connolly, Commissioner of Plant 
and Structures Whalen, Col. Barrett Smith 
of the Department of Water Supply, Ar- 
thur S. Tuttle, chief engineer of the Board 
of Estimate, and City Chamberlain Berolz- 
heimer. 

The appropriation covers not alone the 
broadcasting station, but many portable 
receiving stations that may be set up quick- 
ly in parks and other places where crowds 
gather—these receiving stations to have 
sufficient amplifying apparatus to carry to 
every ear in a multitude. 

When the station is going, and the Mayor 
or one of the department heads wants to 
say something without using the medium 
of the public prints—presto! He calls for 
his radio crew, orders the receiving sets 
put up in all the boroughs, talks into the 
mouthpiece of his office telephone and the 
people will hear his own words in his own 
voice. 

All the important orders and directions 
of the Fire, Health and Police Depart- 
ments are to be broadcast from the Munic- 
ipal Station. Whenever a distinguished 
visitor from abroad calls to pay his respects 
to the Mayor, the freedom of the hroad- 
casting chamber is to be conferred upon 
him, so that the feted stranger may ad- 
dress not only a populace of newsboys in 
front of City Hall steps, but many thon- 
sands of citizens elsewhere. 

Lest the appropriation be regarded as 
an extravagance, in view of the many 
broadcasting stations now keeping citizens 
listening close to home, this economy fea- 
ture was mentioned, with suitable cheers, 
at the committee’s meeting: 

Music is to be supplied to parks through 
the’ municipal broadcasting station. 

One band will do for all parks! 

One really good band may be hired in- 
stead of several lesser bands. 

The amplifying apparatus will do the 
trick. 


Radio Tests at Camp Vail 


Captain Clyde V. Finter, A. S., left for 
Camp Vail, April 10, 1922, under orders 
from the Chief of Air Service for the 
purpose of co-operating with that station 
in the development and testing of radio 
apparatus. This work will occupy about 
ten days. The plane which Captain Finter 
flew from Mitchel Field was equipped 
with the most modern type of radio send- 
ing apparatus. Mitchel Field was con- 
tinuously in touch with Camp Vail by 
radio telephone during the period of these 
tests. 


New Radio Station at Aberdeen, Md. 


A new radio station has been opened at 
the Airship Field, Aberdeen Proving 
Grounds, with an S. C. R. 109 set as 
the main operating equipment. A wave 
length of 850 meters has been assigned 
this set by the Signal Officer of the 3rd 
Corps Area. 


National Guard Unit Will Give Weekly 


Radio Concerts 


The following statement has been issued 
by the Signal Corps of the National Guard 
of New York. 

“The commanding officer of the 101st 
Signal Battalion, N. Y. N. G., realizing the 
tremendous interest aroused by: the broad- 
casting of radio music and news, has au- 
thorized the institution of a series of radio 
concerts, to be held at the Signal Corps 
Amory, Park Avenue and Thirty-fourth 
Street, on’ Wednesday evening of every 
week. 

“Such complete equipment as is neces- 
sary will be utilized to reproduce the best 
possible radio music. Tickets for these 
concerts may be secured by applying to 
Lieutenant W. B. Schreiber, of Company 
A, 101st Signal Battalion, Park Avenue 
and Thirty-fourth Street. 

“Little is really known of the great work 
done by the battalion. Members of the 
organization, drawn from every walk of 
life, have been busy for months undergoing 
a course of instruction that includes, in ad- 
dition to the popular radio telephony, radio 
telegraphy, Morse telegraphy and ordinary 
telephony. The organization is a federal- 
ized unit, the members drawing Federal 
pay for attendance at drill. The powerful 
station at the armory operates from Fort 
Wood, on Bedloes Island, headquarters of 
the 2d Corps Aera, which includes most of 
Greater New York. 

“The training and education afforded the 
members of the unit provide new fields of 
endeavor for all. In addition to the tech- 
nical work necessary and required of each 
man, the usual routine of military training 
is also included in the course of instruction. 
Marksmanship, elementary and advanced 
electricity, first aid, personal and camp hy- 
giene and the ordinary infantry tactics 
compose the general program. 

“The series of radio concerts is the best 
évidence of the thoroughness of the train- 
ing afforded and provided by the organiza- 
tion. The operation of the receiving sets 
will be conducted by enlisted men of the 
battalion, many of whow knew little or 
nothing regarding the manipulation of the 
various pieces of apparatus at the time of 
joining the organization. 

“Of course, there are numerous other 
features and advantages, as entertainments, 
athletics and any variation of club privi- 
leges make possible the enjoyment of mem- 
bership in the organization that compares 
very favorably with the average social or 
athletic association. 

“The history of the organization is a 
most interesting one and dates back to the 
late ’70s, when the first signal company was 
organized in New York. The members 
have, as a unit and individually, taken part 
in the Spanish-American War and the re- 
cent great World War, establishing repu- 
tations that are looked upon with pride by 
the present organization. The enthusiasm 
shown around the armory by the members 
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marks well the intense interest the men ; 
take in their work and the pride manifested — 


in their being signalmen. 
“Application for membership can be 


made to Lieutenant H. G. Martin, Jr., re- — 


} 


cruiting officer, 101st Signal Battalion, 
. Y. N. G, Park Avenue and Thirty- 
fourth Street.” 


Presides By Radio 


For the first time in history, two meet- 


ings of electrical men were called to order 
April 26 by radio telephone. Walter New- 
muller, Secretary of the New York Edi- 


son Company, at the broadcasting station 


of the Western Electric Company, West 
Street, New York, talked- before members 
of the New York Electrical League at the 
Hotel Astor and the New York Electrical 
Society at the new Hell Gate Station of 


the United Electric Light and Power Com- ~ 


any. 
He called the meetings to order at noon — 


and after a short opening address intro- 
duced several opera stars, who rendered 
selections over the radio. 
then went to the Astor to preside over the 
meeting of the New York Electrical 
League, and Thomas E. Murray, Vice 
President of the New York Edison Com- 
pany, also rendered several selections over 
the radiophone. 
ern Electric Company discussed 
problems at the Astor. 


radio 


Mr. Newmuller — 


International Conference To Standard- 


ize Radio 

Paris——The International. radio con- 
ference of Americans, British, French and 
Germans, which is attempting world-wide 
standardization of wireless traffic, will re- 
sume its sessions at London on April 24, 
when it is hoped final agreements will be 
reached, The United States is represented 
by the Radio Corporation of America, Eng- 
land by the British Marconi Company, Ger- 
many by the Telefunken Company and 
France by Radio-France. 

Five day sessions in Paris is understood 


to have been devoted principally to discus- 
sion of the use of different wave lengths — 


by various countries to avoid interference 
and international agreements governing 
sending and receiving. These experts will 


meet in Berlin in June to present complete ~ 


findings. 
Although he declined to disclose the re- 
sults of the conference, Edward J. Nally, 


president of the Radio Corporation of 
America, who, with Owen D. Young, vice- — 


president of the General Electric Company, 
represents American interests, said the 


delegates were endeavoring to devise a 


means for the extension and proper con- 
trol of broadcasting. He added that Ger- 
many, France and England were sending 


experts to the United States to study dis-_ 


tribution methods there. : 
“One of our greatest hopes for the fu- 


ture,” said Mr. Nally, “is the establish- — 
ment of an international radio language or 


code, like Esperanto, which could be un- 
derstood by all. 


“ 


This would place the ~ 


activities of the whole world at everybody's © 


ear. 


can schoolhouse should not have a simple 


wireless apparatus to enable teacher and 


pupils to listen to what the rest of the world 


is doing.” 


Wir pmeggiel CIE: Ninel 


John Miles of the West- 


There is no reason why every Ameri- _ 


Conference to Draw Schedule 


The sudden increase in the number of 
radio broadcasting stations in and around 


_ New York city all operating upon a 360- 


meter wave, has produced a serious situa- 


tion, which may develop into troublesome 


interference. This fact is realized by the 
operators of the stations in question, and 


' there is a possibility that a conference will 


be held during the coming week to solve 
the problem caused by the stations. 

In all probability some schedule will be 
evolved at the conference whereby all of 
the stations can operate during the day 
without interfering with each other. At 
the same time it is expected that the large 
commercial broadcasting stations’ which 
have been in operation for some time will 
be given a preference in operation. 


New Radio Code Issued by Fire 


Underwriters 


The National Board of Fire Underwrit- 
ers have made public tentative regulations 
covering radio receiving installations that 
disclose considerable modification as com- 
pared with the requirements previously is- 
sued by fire underwriters. 

The specifications that follow were 
drawn up by a special committee of the 
National Fire Protection Association, 
which is the authority for the national elec- 
trical code and whose findings are standards 
of engineering practice. Besides the under- 
writing organizations represented upon 
this special committee, engineers acting for 
the American Radio Relay League, Ameri- 
can Telephone and Telegraph Company, 
Radio Corporation of America and and the 
Independent Telephone Association also 
participated. 

The new rules are being published as 
proposed amendments to be included in 
future editions of the electrical code. It is 
stated that the requirements contained in 
the current edition of the code were based 
largely on the hazards incident to the 
equipment of wireless telegraph transmit- 
ting stations where antennae of consider- 
able height and length were used and 
where the hazard of high potential equip- 
ment had to be considered. 

The recent widespread installation of 
radio telephone receiving sets has necessi- 
tated a revision of the regulations. The 
receiving set having an indoor antenna 1s 
considered devoid of hazard. With any 
receiving set, the publication says the prin- 
cipal danger is from lightning brought in 


‘ovr the antenna to the equipment or to 


some part of the building. Where there is 
no exterior antenna this hazard is removed. 

The following specifications are for re- 
ceiving stations only: 

NATIONAL ELECTRICAL CODE 

Specifications (for Receiving Stations 

Only) : 
Antenna 

“a. Antennae outside of buildings shall 
not cross over or undér electric light or 
power wires of any circuit carrying cur- 
rent of more than six hundred volts, or 
railway trolley or feeder wires, or shall it 
be so located that a failure of either an- 
tenna or of the above mentioned electric 
light or power wires can result in a con- 


tact between the antenna and such elec- 
tric light or power wires. 


“Antennae shall be constructed and in- 
stalled in a strong an. durable manner and 
shall be so located as to prevent accidental 


contact with light and power wires by 


Sagging or swinging. 

“Splices and joints in the antenna span, 
unless made with approved clamps or splic- 
ing devices, shall be soldered. 


_ “Antennae installed inside of the build- 


F 


le 
ut 
¢ 


AERIAL AGE WEEKLY, May 15, 1922 


ings are not covered by the above specifi- 
cations. 
Lead-In Wires 

“b. Lead-in wires shall be of copper, 

approved copper-clad steel or other ap- 
proved metal which will not corrode ex- 
cessively, and in no case shall they be 
smaller than No. 14 B. & S. gage except 
that approved copper-clad steel, not less 
than No. 17 B. & S. gage may be used. 
_ “Lead-in wires on the outside of build- 
ings shall not come nearer than four (4) 
inches to electric light and power wires 
unless separated therefrom by a continuous 
and firmly fixed non-conductor -that will 
maintain permanent separation. The non- 
conductor shall be in addition to any in- 
sulation on the wire. 

“Lead-in wires shall enter ° building 
through a non-combustible, non-absorptive 
insulating bushing. 

, Protective Device 

c. Each lead-in wire shall be provided 
with an approved protective device, prop- 
erly connected and located (inside or out- 
side the building) as near as practicable 
to the point where the wire enters the 
building. The protector shall not be 
placed in the immediate vicinity of easily 
ignitable stuff or where exposed to in- 
flammable gases or dust or flyings of com- 
bustible materials. 

“The protective device shall be an ap- 
proved lightning arrester, which will oper- 
ate at a potential of 500 volts or less. 

“The use of an antenna grounding switch 
is desirable, but does not obviate the 
necessity for the approved protective de- 
vice, required in this section. The antenna 
grounding switch, if installed, shall in its 
closed position form a shunt around the 
protective device. 


Protective Ground Wire 


“d. The ground wire may be bare or 
insulated and shall be of copper or ap- 
proved copper-clad steel. If of copper the 
ground wire shall be not smaller than No. 
14 B. & S. gage, and if approved copper- 
clad steel it shall be not smaller than No. 
17 B. & S. gage. The ground wire shall be 
run in as straight a line as possible to a 
good permanent ground. Preference shall 
be given to water piping. Gas piping shall 
not be used for grounding protective de- 
vices. Other permissible grounds are 
grounded steel frames of buildings or other 
grounded metallic work in the building and 
artificial grounds such as driven pipes, 
plates, cones, etc. 

“The ground wire shall be protected 
against mechanical injury. An approved 
ground clamp shall be used wherever the 
ground wire is connected to pipes or piping. 

Wires Inside Buildings 

“e Wires inside buildings shall be se- 
curely fastened in a workmanlike manner 
and shall not come nearer than two inches 
to any electric light or power wire unless 
separated therefrom by some continuous 
and firmly fixed non-conductor, making a 
permanent separation. This non-conductor 
shall be in addition to any regular insula- 
tion on the wire. Porcelain tubing or ap- 
proved flexible tubing may be used for en- 
casing wires to comply with this rule. 

Receiving Equipment Ground Wire 

“f The ground conductor may be run 
inside or outside of building. When re- 
ceiving equipment ground wire is run in 
full compliance with rules for protective 
ground wire, in ‘Section D,’ it may be 
used as the ground conductor for the pro- 
tective device. f : : 

“Regulations covering sending stations 
have also been drawn up and copies may be 
secured from the National Board of Fire 
Underwriters.” 
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Recruiting By Radio Brings Results 


It will be remembered that the News 
Letter of February 18th published the fact 
that Mitchel Field had adopted a novel 
plan of recruiting by radio telephone and 
had sent broadcast a message calling for 
enlistments for the various Air Service 
organizations at that station. As evidence 
of the fact that this method is effective, 
letters have reached Mitchel Field from 
far and wide in reply to this request for 
recruits. The latest response came from 
Buffalo, N. Y., in which an applicant for 
enlistment stated he had received informa- 
tion by radio telephone that Mitchel Field 
desired recruits for the Air Service. By 
this and other means, and the very active 
recruiting efforts on the part of the re- 
cruiting office at Mitchel Field, 28 recruits 
were secured for the Air Service organi- 
zations at that station during the month 
of March. 


Books on Wireless 


Rapio ror Everysopy. By Austin C. Les- 
carboura. Scientific American Publish- 
ing Company. 

This volume has been written specially 
to meet the situation that has arisen as a 
result of the broadcasting system of radio- 
phone concerts. It is written in language 
that the layman can understand, and covers 
practically every phase of the radiophone, 
from the apparatus at the broadcasting 
station down to the various types of re- 
ceivers that are being used by the general 
public. 


In his introduction Mr. Lescarboura says 
that in order to get into sympathy with the 
views of the novice he specially installed a 
receiver to listen into the concerts, so that 
he could study the subject from the view- 
point of music reception. “Indeed,” he 
says, “the manuscript for this book was 
written on the very table where I have my 
radio receiving set.” 


The book is profusely illustrated with 
photographs showing various types of re- 
ceiving and transmitting equipment used in 
wireless telephone work. There are also 
a large number of diagrams showing con- 
nections for different circuits. 


One chapter is devoted to the tuning and 
adjustment of receiving sets, and another 
to ‘Making big sounds out of little ones, 
or the gentle art of amplifying.” 


ACQUIRING THE Cope. By E. P. Gordon, 
Wireless Press, Inc. 


Now that broadcasting has become pop- 
ular many novices listening in have been 
actuated by a desire to learn the continental 
telegraph code so that they can decipher 
the messages which they hear surging 
through the ether. This little volume goes 


” into the subject thoroughly and shows the 


beginner just what to do in order to avoid 
many of the errors usually committed in 
learning the code. 
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Why Are ERICSON’S PRICES So Attractive ? 


Because they are absolutely the lowest, considering the quality of the material. 


Extract from our price list: 


OX5 Parts Canuck, JN4 and Avro 
8 Pistons with: Rings eee. ©, . 2c. oe $20.00 Wing Panels, covered, each......... $95.00 
16.-Piston: Rings.\'s (eee «sb. wiles ‘ 2.00 Landing Gear, complete............ 75.00 
Carburetor (Zenith) © .........7% 15.00 Propellers for OX5 (boxed)......... 15.00 
i: ne iN >. CARERS ERE e ss 4 a Wheel with Tire and Tube, each....... 12.00 
alves 30.2 e 2 Re? SS ee f 3 ; 
Connecting Rod, each........... 3.50 NOTES) Frees apse ot Bae 
Set of Connecting Rods (8)...... 20.00 Be your own jobber and buy direct from us. 


ERICSON AIRCRAFT, LIMITED, 120 KING STREET, E, TORONTO, CANADA 


What Is Your Problem In Commercial Aviation? 


GETTING STARTED? All right, we have a stock of Airplanes and Motors ready to fly. 
KEEPING GOING? We can help you because we are the largest commercial aviation supply house in the 


country. 
SERVICE? Johnson Service means good service, including a modern equipped fiying field and shop. 
INFORMATION ? 


Our information department is at your service free of charge. 
PRICES? Lowest prices consistent with best material. 

GUARANTEE? Our customers must be satisfied always, or their money refunded. 

Let us solve your problems in commercial aviation. Write us first and avoid costly delays. Our new catalog mailed on request. 


A FEW SUGGESTIONS TO MAKE YOUR PLANE LOOK SNAPPY: 


New Flottorp propeller, copper tipped New fuselage covers, ready to put on, Curtiss 

New radiators, Curtiss or andard or Standard $15.00 

New upholstered wicker se: New wind shields 2.50 

New side cowl or cock-pit New shock absorbers, per foot r, 
Standard 5. New safety belts, American type 3.00 

New streamlined wheels, 26x4 New center section with fittings, for Standard 10.00 

New Goodyear cord tires, 26x4 New hose connections, all types -10 


JOHNSON AIRPLANE AND SUPPLY CO., DAYTON, OHIO 


LARGEST COMMERCIAL AVIATION SUPPLY HOUSE IN THE COUNTRY. 


PLYWOOD 


Water Resistant Panels 


Made According to 


Government Specification 
Any Size or Thickness 


New Jersey Veneer Co. 


Paterson, N. J., U.S. A. 


TRADE MARK 
DOPES AND COVERING MATERIALS 


Can be obtained through 


JOHNSON AIRPLANE & SUPPLY CO. Dayton, O. 
FLOYD J. LOGAN 712 Superior W. Cleveland, O. 
F.C. AYARS 329 East 81st St. Los Angeles, Calif. 
JAMES LEVY 2055 Indiana Ave. Chicago, Ill. 
DE LUXE AIR SERVICE Asbury Park, N. J. 


ROBERTSON AIRCRAFT CORP., 
5248 Oakland Ave., St. Louis, Mo. 


or from 


TITANINE, Inc., Union, Union County, N. J. 


NOW AVAILABLE FOR YOUR AUTO 
“The Plug That Cleans Itself’ 
Saves 


= B-G 


GUARANTEED CARBON AND OIL PROOF 


Recognized as the best for aeroplanes, 
its success for automobiles is assured 


B-G CORPORATION 
33 Gold St., New York 
If your dealer cannot supply you, send us his name and $1.00 


for each plug, stating name and year of manufacture of your 
car. 


More 
Power 


Canuck OX5 and Utility Parts 


Write for spring price list. 
Prompt Shipments — Intelligent Service 


AIRCRAFT MATERIALS & EQUIPMENT CORP. 
1409 Sedgwick Ave. New York City 


STONE MANUFACTURING CO., Inc. 


Supreme Propellers 


delivery 


Future Location, 2623 Olive St., ST. LOUIS, MO. 
Pioneer Propeller Builders Established 1910 
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ELIVERING a 3-place Lincoln Standard Tourabout to Messrs. BelJ and Long of 

Kansas City, Mo., December 21st, 1921, at zero temperature. (Note the aluminum 

covering on lower half of the radiator.) On account of the extreme weather conditions 
their flying instruction was transferred to the Oklahoma City flying field. 
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Nebraska Aircraft Corporation 
Lincoln, Nebraska 
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operate an aeroplane. 
such as you have a right to expect from the largest and most 
Curtiss ser- 


successful aeronautical organization in America. 
vice is prompt, efficient and reliable. 


Curtiss Spare Parts prices for JN-4’s, J-1 Standards and OX-5 


That is something you must be sure of when you purchase and 


Curtiss offers a special Curtiss service 


motors are the lowest. 


New JN-4 and J-1 Standard Parts 


Mahogany 


Fuselage complete........ $340.00 New Propeller, 

R. or L. Wing Assembly, or Walnut (Copper 
complete (with. struts tipped) 0°... isis. eee $40.00 
and wires) 0 0 6 0 0 0 5-6 see 292.00 Propeller — Paragon —Used 

New R. or L. Lower Wing, (Fine condition) 16.00 to 28.00 
complete, less Fittings. ° 90.00 New Zenith O-6-D-S re 

Center Section complete, We t (OX-5) ; eae 20.00 
(with struts and wires). 49.40 po calif Besser 2 “ 

Landing Gear Assembly, Tire Casing (unused 26” x 
complete (with wheels  §§ 4°) «+--+: sereeeeeeee 4.80 

and “ HYOS) orice ss See 90.00 Tire Tube (unused 26” x 
116.40 AN’) ia) sadoe tele, aug eeateenete -80 


Tail Assembly, complete.. . 


The above prices are only a few samples; all spare parts priced ac- 
cordingly. Write for parts price list for JN-4, OX-5, and J-1 Standard 


before you purchase spares. 
accordance with the Curtiss policy 
can pilots. 

Many flying organizations in all parts of the United States have joined 
our selling organization and are prepared to sell you Curtiss aero- 


* USED 
CURTISS 
CANUCKS 


AND 


JENNIES 


AS LOW AS 


$650.00 
READY TO FLY 


Watch this space for 
list of America’s best 
flying organizations — 
of course they use 
Curtiss Aeroplanes, 


planes, motors and parts. 
our new liberal sales policy may obtain details upon request. 


These reductions have been made in 
of helpful cooperation with Ameri- 


Others interested in representing us under 
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Aero Club Doing Good Work 


VOL. XV 
HE following official bulletin from the Aero Club of 
I America outlines far-reaching educational work which that 
organization is now engaged in. There is a certain group 
of individuals in the United States who are not going to let 
other countries get ahead of this nation in the “Air”. They say 
that the world powers are today so financially embarrassed that 
they cannot support huge standing armies and navies and that 
the next emergency will be marked with a great offensive in 
the “Air”, each side aiming to strike so sudden, so strong and 
so quickly, that the other will be unable to mobilize its civilian 
‘army and navy reserves. 

But not only for national defense do they foresee the power 
of the aeroplane but realizing the all-importance of speedy 
transportation in any community or state, they foresee the build- 
ing up of new industries relying on the speed of the aeroplane 
and demanding this new medium of intercommunication. 

Although the aeroplane is a native son of the United States, 
it appears to be stunted in its growth in its own home locality. 
There is no directing thought in the country. Here and there 
one finds sporadic effort on the part of local clubs and societies 
to develop this power but they are all working at cross purposes. 
The time is now ripe for an association that all will join and 
with the united front all “Pull Together” for the furtherance 
of “Air Power” in the United States. The sponsors of this 
-moyement say that this body must be entirely independent and 
they are giving a great deal of thought and hard work to in- 
suring a democratic, non-partisan, representative association 
that will not reflect the wishes of any particular community but 
speak in the behalf of the nation as a whole, so that the neces- 
sary legislation, the necessary airways, routes and landing fields, 
can. within as short a time as possible be brought into existence, 
for they state that with these well established air routes, with 
the overhead taken care of as it should be, air lines will be a 
certain success and flying will become every-day and common- 


place, safe and regular. 


From a standpoint of national pride alone, prompted by no 
other motive than to keep America first in the “Air” at all times, 
they are working to bring this about and in this connection 
Rear-Admiral W. F. Fullam, U. S. Navy, retired, is making a 
tour of the United States giving lectures, showing the wonderful 
strides aeronautics has made and organizing the districts and 
states on behalf of the new association. His route is outlined 
as follows: Atlanta May 7th, Birmingham May 10th, New 
Orleans May 12th, Houston May 14th, San Antonio May 17th, 


Los Angeles May 20th, San Francisco May 24th, Portland, 


Ore., June 2nd, Seattle June 3rd, Spokane June 5th, Minne- 


apolis June 9th and Chicago June 11th. 


Admiral-Fullam is attempting to have every city organize 
an Air Board, this Board to consist of representatives from 
each society or organization interested in aviation. Chicago 
has had an Air Board for some time now and it has proved 
an excellent organization for getting results. 


243 


Admiral Fullam attended the Sious City, Iowa, Convention 
last March and is in an excellent position to direct the other 
districts in their organization work. 


Aerial Mail Night Flying 


IGHT flying, soon to begin on the air mail kKne across the 

continent, will render a double service to this country, in 
the opinion of aeronautical authorities. 

Not only will it make it possible for a letter to be shot across 
the country from San Francisco to New York in twenty-four 
hours or so but the experience gained in operation will do much 
to speed the establishment of regular lines of aircraft which 
will fly day and night. 

The competition between aeroplane and railroad train in 
carrying mail has been somewhat like the celebrated race be- 
tween the hare and the tortoise, because the tortoise train 
travels all night while the hare plane stays still on the ground. 
Even without night flying air mail travels about twice as fast 
as train mail, but with night flying experts believe train mail 
will be made to appear like slow freight. 

The announcement of night flying was made by Col. Paul 
Henderson, Second Assistant Postmaster General, in charge 
of air mail, with the reservation that it would not be attempted 
until the engineering staff of the service had completed its 
work of making this type of aviation safe. 

When the first plane takes off from Curtiss Field, Garden 
City, for a night flight, it will not head westward with a 
depressed pilot, hand glued to stick and eye watching an un- 
steady compass, wondering where in this or the next world 
sunrise will find him. 

Instead the plane will start with a confident aviator so 
equipped that it will be a difficult task for him to lose his 
way unless he loses both sight and hearing. 

All the way across the continent this pilot and the pilots re- 
lieving him will be guided by beacons shining upward into the 
air from emergency landing fields thirty or forty miles apart. 
Thus, at no time during the flight will he be more than twenty 
miles from a field. In the event that he has to land because of 
motor trouble, a signal from the plane, a flare, will cause the 
illumination of the field by flood lights in addition to the 
beacon. 

Each plane, instead of an oscillating compass which can 
not, because of drifting winds, be used with any certainty, will 
be equipped with a radio direction finder which will unerringly 
point the way to the next control field, despite fog, snow, rain 
or darkness. 

These are the plans of the Post Office Department, and 
already they are well on the way to completion. The lights 
at the emergency fields, a great number of which already have 
been located, will be operated by the farmer owning the field. 


(Concluded on page 263) 


National Balloon Race 


The National Balloon Race will be held 
this year from Milwaukee, Wisconsin, 
May 3lst, 1922, under the auspices of the 
Aero Club of Wisconsin. The following 
prizes are offered: lst prize, $1,000; 2nd 
prize, $800; 3rd prize, $600; 4th prize, 
$300; 5th prize, $200; 6th prize, $100. 

Entries have been received from the fol- 
lowing: Ralph H. Upson, holder of Spher- 
ical Balloon Pilot Certificate No. 48; H. E. 
Honeywell, Pilot Certificate No. 20; J. S. 
McKibben, Pilot Certificate No. 135; Roy 
F. Donaldson, Pilot Certificate No. 47; 
Warren Rasor, Pilot Certificate No. 50; 
John Berry, Pilot Certificate No. 24; Ber- 
nard Von Hoffman, Pilot Certificate No. 
888; also three Army and two Navy bal- 
loons. 


Santa Maria, With 12 Aboard, Finishes 
Flight From Cuba 


Completing the last leg of a trip that 
started at Havana, Cuba, the giant flying 
boat Santa Maria arrived at its station 
in the North River, New York City, at 
2:30 P. M., May 9th. 

Aboard the craft were the crew of three 
and nine passengers. The flight was begun 
on the previous Wednesday, and was 
broken by seven landings. A distance of 
about fifteen hundred miles was covered 
by the boat, with an elapsed flying time of 
seventeen hours and thirty-five minutes, 
as compared with the fifty-seven hours 
required to make the trip by rail and 
Steamer and the three and a half to four 
days required by steamer alone. 

The Santa Maria was met by a com- 
mittee representing the Army and Navy 
Air services, the Aeronautical Chamber of 
Commerce, aircraft manufacturers and the 
Aero Club of America. Among those 
present were Major A. N. Krogstad, rep- 
resenting General Bullard; Commander E. 
Frederick, representing Captain Vogelge- 
sang, commandant of the 3rd Naval Dis- 
trict, and Colonel L. La Tourette Driggs, 
chief of the New York National Guard 
Air Service. 

The hydroaeroplane returned to the fac- 
tory at Keyport, N. J., and will come back 
to the New York City Air Port to be ex- 
hibited, when its owner, the Aeromarine 
Airways, Inc., will inaugurate its summer 
flying season. 


Field at Sheldon, IIl. 


The Sheldon Airline, of Sheldon, Ill. 
announce that they have acquired a land- 
ing field eighty rods by forty rods, clear 
on all sides, and marked with a “T.” It 
is located on the main line between In- 
dianapolis and Chicago, one mile south of 
Sheldon. Repairs and gasoline are avail- 
able and fliers are welcome. 


Commissioner Frazar in New York 


Mr. E. W. Frazar, Commissioner, The 
World’s Board of Aeronautical Commis- 
sioners Inc. for Japan and Corea, is in New 
York. 

Speaking of Aeronautics in Japan, Mr. 
Frazer said Japan was far advanced and 
making wonderful progress on lines of 
aerial navigation. Mr. Frazar in co-opera- 
tion with Mr. George Scott, Manager 
of the Rising Sun Oil Company of Japan 
(The Shell Oil Co.) has completed the 
delivery of oils and gasolene for the round- 
the-world flight from Shanghai via the 
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Aleutian Islands to Alaska and San Fran- 
cisco. 

The stations supplied are Shanghai, 
Fuson, Tokyo, Kushiro, Etorofu Islam, 
Petropavlovsk, Kamchatka (Japanese ter- 
ritory), Attu Islands (American territory), 
Chicago Bay, Alaska points to San Fran- 
cisco. Landing places in good harbors are 
about 150 miles apart. 

The Tokyo Flying Staff located at 
Kasunigaura under command of Colonel 
De Master Semple, with Major Brack- 
ley (favorite pilot for the King of Bel- 
gium) Chief Instructor, is composed of 
thirty-six British Naval expert flyers. The 
entire staff are much interested in the 
around-the-world flight and will, with the 
assistance of Major Christie, U. S. Naval 
Attache, render all possible assistance to 
the flyers that the Pacific Ocean flight 
may be a success. 

The Japanese fishing fleet between 
Yokohama and the mouth of the Kam- 
chatka River, 1,945 miles, is composed of 
ten thousand fishermen. They with the 
Japanese and American Navy in Asiatic 
Waters, The Canadian Pacific Steamship 
Company, will be on the watch for them 
and render any assistance that may be re- 
quired. 

Mr. Frazer will be at Petropavlovsk 
near the mouth of the Kamchatka River 
during July and August and says those 
two months are best for the flight as the 
locality is free from fogs and ice. 


Aerial Carnival Over Hudson 


What was described as a new pas- 
senger-carrying seaplane record was estab- 
lished May 14, when the Aeromarine fly- 
ing cruiser Menrosa, with twenty-seven 
passengers aboard flew from Keyport, 
N. J., to the New York airport, at Eighty- 
second Street and the Hudson. ‘The Men- 
dosa, an enclosed plane, luxuriously furn- 
ished, was a feature of a flying-boat 
carnival that attracted a throng of thou- 
sands. 

The Mendosa flew from Keyport to the 
city, an air distance of thirty miles, in 
twenty-one minutes. The huge craft, 
painted white and flying an American em- 
blem from one of its stay wires, circled 
over Riverside Drive and then gracefully 
alighted on the surface of the river. The 
cruiser “taxied” into shore, where an op- 
portunity of inspecting it was accorded 
visitors. 

Laurence La Tourette Driggs, founder 
of the American Flying Club, said the 
plane, seen here for the first time, was 
the last word in modern construction and 
equipment. 

“It will not be long before the public 
will adopt this mode of transportation as 
a necessity,” he said. “Why. travel by 
railroad to Atlantic City, for example, a 
journeyof hours, when you can fly there 
just as comfortably in seventy-five min- 
utes?” 5, 

The Mendosa has a spacious cabin with 
seats arranged along the side. It is elec- 
trically lighted and glass enclosed, a clear 
view thus being afforded of the country 
over which the traveler is passing. In the 
rear is a separate compartment seating 
three for those who desire seclusion. A 
feature is the arrangement of the pilot’s 
seat whereby the passenger may watch the 
operation of the plane. The Mendosa has 
a wing spread of 104 feet and is motored 
with two 400 horsepower Liberty engines. 
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Contrasting in size with the Mendosa Z 


and the Santa Maria, a sister plane, was 


an Aeromarine sport boat, with a forty- — 


eight foot wing spread, which was used ~ 


in giving flights to those who preferred ~ 


an open machine. 


In addition to the flight program, ae 
series of manoeuvres intended to demon- — 


strate the various points of seaplane oper-— 
ation was carried out. The carnival was an- 

nounced as opening the flying boat season — 
in this city. 


During the afternoon more than a 


hundred invited guests flew down the bay, — 
While waiting their turns, they were en- 


” 


tertained aboard the steam yacht Wadena. — 


The Reception Committee’ consisted of 
Inglis M. Uppercu, C. F. Redden, H. F. 


Bruno, Earl D. Osborn and F. Rodriguez. — 
Among those present, most of whom — 


took flights, were Commander Victor D. 


Herbster, representing the Naval Air Ser- 


vice; Major A. N. Krogstad of the Army 
Air Service; Lieut. Commander Marzos 
Zar of the Argentine Naval Commission; 
Murray Hulbert, President of the Board 
of Aldermen; Felipe Taboada, Consul 


General of Cuba in this city; Mr. and . 
Mrs. Laurence La Tourette Driggs, Miss — 


Diane Gordon, Francis H. Markoe, Dock 
Commissioner John H. Delaney, and Mr, 
and Mrs. T. L. Oakley Rhinelander. 


Police Air Reserve Is Now Part of Navy 


The Aviation Division of the Police Re- — 


serves of New York City, including in its 
membership some of the best flyers in the 


war, has been mustered into the Navy Re- — 


serves. The actual transfer of the “flying 
cops” into Government service took place 
this week, and plans were said to be under 
way to furnish the naval reservists with 
complete aerial equipment. 

Organized three years ago with Rod- 
man Wanamaker, who financed the 
Wellman expedition, as one of the spon- 
sors. the aerial division ‘has 
handicapped by lack of funds. Mr. Wana- 
maker was understood to have contrib- 
uted heavily to the outlay as the aviators 
received no funds from the city. A train- 
ing school has been maintained at the — 
headquarters of the division in the old 
Greenwich Street station, where twenty 
students have been graduated as licensed 
pilots. 4 

For a time the “flying cops” had the use 
of four hydroplanes lent by the navy. Five 
members owned aeroplanes which they 
placed at the disposal of the division. 


been — 


This completed the aircraft equipment of — 


the force. 


It was pointed out that the city still — 


benefited despite the merging of the divi- 
sion with the navy as the aviators still 
retained their memberships in the Police 
Reserves, Class VI., into which the flyers 
have been allocated, renders them avail-~ 


able in case of emergency. 


. 


Cleveland Aviation and Athletic Club 


The inaugural banquet of the Cleve- 4 


land Aviation and Athletic Club was held — 


at the Hotel Winton on May 13. Addresses” 
were delivered by Capt. Eddie Ricken-— 
backer, Paul Henderson, Second Assist-— 
ant*Postmaster-General, Rear Admiral W. 
A. Moffat, Chief of the Bureau of Aero-— 
nautics, Lt.-Col. H. E. Hartney and Hon. 
William L. David. The banquet officially 
opened the club’s new quarters. 


Saye 
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Aeromarine Performance 


One of the most important developments 
in American civilian aviation is the suc- 
cessful operation of the Aeromarine Air- 
ways, Inc., of New York, Key West and 
Havana. Convinced that commercial avia- 
tion could be made a safe and financially 
successful business enterprise if conducted 
by an efficient organization possessing 
proper equipment, officials of Aeromarine 
Airways started their Key West Havana 
service in the winter of 1920-21. At the 
close of their second southern season on 
April Ist, last, Charles F. Redden, presi- 
dent, set to work checking up figures, 
operating costs and statistics. The books 
of the company showed that it had made 
money; but he wanted to know how closely 
the practical results coincided with the 
theories on which they have based their 
operations. 

He found that Aeromarine Airways 
from November 12, 1920, to April Ist, 
1922; had flown an aggregate distance of 
more than 150,000 miles and carried a total 
of 10,700 passengers—without an accident. 

Since last November (1921) Aeromarine 

_ Airways made: 

184 flights between Key West and 
Havana; 55 flights between Key West and 
Miami, Fla.; 91 flights between Miami and 
Bimini; 53 flights between Miami and 
Nassau; 16 flights between Miami and 
Palm Beach; 345 special charter and mis- 
cellaneous sightseeing flights. 

In last period, the season just closed, 
268,535 passenger miles were flown, in a 
total of 713 hours in the air. Out of 
‘the total of 749 flights, all but five were 
completed; the five being discontinued be- 
cause of weather conditions, and the planes 
returned to the starting point. Not a 
single passenger or employee was injured 
in these operations. The schedule was 
“maintained throughout, with the exception 
of the five postponed flights. Three types 
of flying boats were used: the 11-passen- 
ger flying cruisers of the F.5-L type, the 
Navy Coast Patrol 6-place Hs2L type, and 
Aeromarine 3-place flying boats. 

“Efficiency of the operating personnel, 
pilots and mechanics and officials at each 
base, continuous inspection and mainten- 
ance of aircraft, adherence to the rule of 
‘Safety First’ observance of weather con- 
ditions and knowledge of routes combined 
to bring about this progressive situation,” 
Says Mr. Redden in his report. ‘“We know, 
now, that aircraft can be operated at a 
profit, without endangering lives.” 


International Air Lines in Europe 


A meeting of the International Air 
Traffic Association recently held at The 
Hague was attended by the following per- 
sons: M. Hermant, representing the Com- 
Pagnie France-Roumane; Mr. Jacobson, 
Tepresenting the Svenska Luft Trafik 
Aktiebolaget; Mr. Meisterlin, correspond- 

_ing member of the Association for Nor- 
Way and representative of Det Danske 
Luftfart Salskab; M. Pierrot, representing 
the Compagnie des Messageries Aeriennes; 
Lieut. Plesman, of the K. L.’M.; Mr. 


_Kenaud, representing the Societe Nationale , 


pour l’Etude des Transports Aeriens, and 


Herr Wronsky, representative of the 
Dantziger Luft Reederei and the Deutsche 
Luft Reederei. 


Lieut. Plesman, manager of the Royal 
Dutch Air Navigation Company, was 
elected Chairman. 


Discussion of plans for next summer re- 
sulted in the following international lines 
being decided on: 


1. London-Amsterdam-Bremen-Hamburg 
Copenhagen. 


2. London-Amsterdam-Bremen-Hamburg 
Berlin. 


. London-Brussels-Dortmun-Berlin. 

. London-Paris-Lyons-Geneva. 

. London-Paris-Lyons-Marseilles. 

. Amsterdam-Brussels-Geneva. 

. Paris-Strasbourg-Prague-Warsaw- 


Vienna - Budapest - Bucharest - Con- 
stantinople. 


8. Konigsberg-Moscow, communicating 
with the railway services between 
Berlin and Konigsberg. 


It was further decided that the Central 
Office should issue regulations for aerial 
services binding upon all the companies 
which were members. The Central Office 
was invited to communicate with the. Sec- 
retariate of the International Postal Union, 
in order to call that Union’s attention to 
the fact that, although it was impossible to 
maintain regular services thoughout the 
whole year, such services were possible 
from April to September, so that during 
that time the mail can be regularly carried 
by aeroplane. The Central Office was also 
invited to communicate with the Traffic 
Committee of the League of Nations. 
Efforts will be made in the direction of 
simplification of customhouse formalities. 


It was further decided that motors 
should be equipped with an apparatus 
which served to muffle the sound; that 
large passenger aeroplanes should carry a 
pilot and assistant pilot; that machines 
destined for flights lasting over four hours 
should be equipped with a lavatory, and 
that the main parts of the machines should 
be constructed in such a manner as to be 
easily exchangeable. 

The French Companies, the Belgian and 
the Slovak Companies have been invited to 
become members of the Central Office. 

The next meeting will be held on July 
31st, probably at Brussels. 
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Petrel Performance 


An interesting test which demonstrates 
the advance in aeronautical engineering 
made since the armistice, was held in Kan- 
sas City, on the American Legion Flying 
Field, when a Petrel three seater was 
demonstrated in competition with a one 
hundred fifty horsepower rebuilt Standard 
di 
: The Standard is a plane belonging to 
Mr. John K. Legrone, a veteran pilot of 
nine years’ flying experience. The Petrel 
used was the demonstrator of the Huff, 
Daland Aero Corporation which has a 
main sales base at Kansas City. 
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The two planes, equally loaded, were 

taken off the same line at the same time. 
The Petrel got off the ground in approx- 
imately 140 feet or about half the distance 
required for the Standard. Both planes 
climbed at their best angles. After the 
Petrel had reached an altitude of 800 feet 
it was about 100 feet higher than the 
other plane and about 400 feet in advance 
of it. Both planes then levelled off for 
a speed test, in which it was evident to all 
spectators on the ground that the Petrel 
was from twelve to fifteen miles per hour 
faster in horizontal flight than the Stand- 
ard, powered with a 150 HP. Hispano. 
_ This test was taken by four or five 
nundred spectators to be a definite proof 
of the fact that aeroplane design in 1922 
is a very advanced matter over the ele- 
ments of design in pre-armistice days. It 
shows that engineers have profited by the 
vast amount of wind tunnel experimenta- 
tion made since the war; that American 
engineers can design planes around for- 
eign aerofoil curves; and that a distinct 
advance must have been made when a 
piane of less than thirty feet of wing 
span can outclimb and outperform a plane 
of materially greater surface, lighter load 
per square foot, and much less power. 


Asparagus by Air, Jersey to Boston 


_ Fresh asparagus for the midday dinner 
in the Back Bay district of Boston will 
be cut the same morning in the Gloucester 
County, New Jersey, asparagus centre and 
shipped by aeroplane. Gloucester County 
is completing details of an air freight 
daily delivery of 1,000 pounds of the 
“grass” as they call it in Swedesboro, N. 
J., so there will be plenty to go around 
at other Boston dinner tables. 

Radio messages to the station of the 
asparagus kingdom will expedite filling 
orders. Bert Acosta will have a radio 
in his Fokker and persons who have trans- 
mitters and find they are licking their 
chops as 1,000 pounds of fresh tender 
asparagus flies over their heads can call 
him by radiophone. 

Asparagus must be caught young and 
the Gloucester County Board of Agricul- 
ture knows it. Its leading members met 
recently in Mickleton, at the home of S. 
Mason Carter, Chairman of the Board’s 
Transportation Committee. Alexis L. 
Clark, chief of the State Bureau of Mar- 
kets, attended. It was agreed to send 
Acosta in his Fokker on a test trip to 
Boston last week with his 1,000 pounds 
of “grass” and President White of the 
Gloucester County board as passenger. 


Junior Aeronautical Engineer 


The United States Civel Service Com- 
mission announces an open competitive ex- 
amination for junior aeronautical engineer 
on June 21, 1922. A vacancy under the 
National Advisory Committee for Aero- 
nautics, at $1,500 a year, will be filled from 
this examination. Applicants should apply 
for form 1312, stating the title of exam- 
ination desired, to the Civil Service Com- 
mission, Washington, D. C. 
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AERIAL LAWS AND SURVEY OF SAFETY IN FLIGHT URGED BY | 


AERONAUTICAL CHAMBER OF COMMERCE 


HE following report covering the 
calendar year 1921 has been pre- 
pared by the Aeronautical Chamber 

of Commerce for the Department of Com- 
merce. } 

Three deficiencies operate to the serious 
embarrassment of American aviation— 
meager capital, insufficient terminal facil- 
ities and popular doubt as to reliability. 
The correction of these deficiencies, and 
the consequent opportunity for the rapid 
growth of aerial transport, depend upon 
Federal regulation and reasonable control 
through an Aerial Code. 

In a recent issue of Commerce Monthly, 
organ of the National Bank of Commerce 
of New York, it was declared: “Wise 
regulation may be expected to give a cer- 
tain stability to the air transportation in- 
dustry essential, to any industry which 
must appeal for credit and for investment 
capital. Until this is attained air trans- 
portation can not be said to be on a busi- 
ness basis. From whatever point of view 
the subject is approached, the conclusion 
is inescapable that the enactment of an air 
law is the first essential step toward the 
development of commercial aviation in the 
United States.” 

The experiences of the inland waterways 
and the railroads-in either burdening them- 
selves with huge terminal debts, or in 
struggling selfishly for the exclusive con- 
trol of available sites, a control which 
meant private monopoly and this, in turn, 
public burden, point the way for the sound 
economic treatment of the air port prob- 
lem. The establishment of common ter- 
minals for the encouragement of all avia- 
tion, and for the national security in time 
of need, is a public responsibility, which, 
if neglected now, will invite difficulties 
within a few years similar to those in 
which the waterways and the railways 
now find themselves. 

At the close of 1920, operating reports 
showed the existence of 128 terminals of 
all classes, of which five were in Canada, 
and three others devoted to airship experi- 
ment, leaving a net of 120 in the United 
States. Of this number, probably 20 could 
be classified as seaplane bases. ; 

At the close of 1921, the operating re- 
ports showed a total of 146 air terminals, 
both land and water, within the United 
States. All were for heavier-than-air 
craft. This is an increase of 26 over the 
preceding year. Of the total number, 30 
were classified as seaplane bases. Sixteen 
of the 146 were publicly owned or con- 
trolled. 

Deprive the rail and ocean carriers of 
depots and docks, and operation must 
cease. Withhold terminals from the 
American aircraft industry, and aerial 
transport can achieve neither size nor reli- 
ability. The 146 terminals reported avail 
able to commercial aircraft in the United 
States represent the facilities for 600 ma- 
chines without regard to geographical or 
business requirements. The wonder is that 
there has been so much paid fiying from 
so few fields. 

In preparing the data for the Depart- 
ment of Commerce, the worst obstacle en- 
countered in research and analysis was 
the lack of official machinery with which 
to obtain thorough and authentic informa- 
tion. Two courses were open—confiden- 
tial data (as to identification) from the 
established companies making operating 
reports; and press stories, covering the 
general field. It is important to state at 


this point and to bear continually in mind 
that the press stories (with the exception 
of less than half a dozen fatalities) refer 
wholly to the gypsy flier and thus prove 
conclusively that the uncontrolled itine- 
rant pilot. encounters and causes most of 
the danger in flying. 

One hundred and twenty-five established 
companies, operating 500 to 600 two and 
three-place machines, made 130,736 flights, 
covering 2,907,245 miles and carrying 122,- 
512 passengers in the twelve months, 
October Ist, 1920-October Ist, 1921. In 
making their reports, these companies 
seemed careful to itemize all forced land- 
ings, crashes, etc. Yet the number of acci- 
dents in which persons were killed or in- 
jured, totals but 24. 


Six Requisites for Safe Flying 


Experience has taught that, in safe fly- 
ing, there are the following requisites : 

1. A machine aerodynamically and struc- 

turally sound. 

2. An ‘engine of sufficient power and 
which operates satisfactorily. 

3. A competent, conservative pilot and 
navigator. 

4. Air ports and emergency landing 
fields, sufficiently close together to in- 
sure gliding to safety. 

5. Nation-wide weather forecasts spe- 
cialized and adapted to the need of 
fliers. 

6. Nation-wide chart of air routes. 

Analysing the causes to which the 24 
accidents are attributed: Of the six fatal- 
ities, three were due to stunting, two to 
gross carelessness on the field, and one to 
storm. Not a single person, passenger or 
pilot, lost his life in straight commercial 
flying. And with Federal regulation, con- 
trolling stunting and enforcing proper 
field policing and protection, it is believed 
certain most of these fatalities would have 
been avoided. 

There were 21 persons injured in the 24 
accidents. These mishaps were due to 
causes which could have been removed 
by Federal regulation or supervision—had 
landing fields, air routes and weather re- 
ports been fully available; had the field 
help been more disciplined; had the pilots 
been more alert through consciousness of 
licensed responsibility and had there been 
strict inspection of aircraft, engines, acces- 
sories and supplies. 

These deficiencies, as compared with the 
requisites for safe flying, will be more 
carefully discussed later, when the case 
of the irresponsible itinerant is taken up, 
for it is he, rather than the established, 
pen Aa So company, that demands con- 
trol. 

122,512 Flew; Not One Killed 

Yet, even conceding the foregoing, it is 
found that during twelve months, 500 to 
600 commercial aircraft made 130,736 
flights, traveling 2,907,245 miles, carrying 
122,512 passengers (men, women and 
children) without a single fatality in 
flight. 

Out of these 122,512 people, only 21 


‘were injured in flying and in ground ac- 


cidents, combined, or a ratio of: 
0 fatality to 130,736 flights, and 2,907,245 
miles flown, and 


1 injury to 6,701 flights, and 138,440 miles 


flown. 


The Case of the Gypsy Flier 


It is estimated that during the calendar 
year 1921, 1,200 aircraft were engaged in 


civil flying in the United States and that 


, 


these flew 6,500,000 miles and carried 
250,000 persons. Vhese figures are approxi- 


mate and include both the itinerant and — 


fixed base flying. Many press reports may 


be inaccurate as to causes, but they afford — 


the only available index into the compara- 
tive safety of the total aerial activity. 

A survey shows that 114 accidents oc- 
curred, not including those that involved 
Government-owned aircraft. Two of the 


= 


114 occurred in January, 1 in February, 2 — 


in March, 6 in April, 16 in May, 13 in 
June, 13 in July, 28 in August, 16 in Sep- 
tember, 8 in October, 8 in November, and 
1 in December, progressing and diminish- 
ing as the 
waned. The accidents were reported from 
all parts of the United States—30 being 
in the East, 43 in the Middle West (which 


has most of the machines and, generally ‘ 


speaking, the best natural landing fields) 
and 41 in the Far West. 


What Caused the Accidents ~ 


The 114 accidents resulted in death to 
49 persons and injury, more or less serious, 
to 89. In 48 instances there were no 
casualties. The 49 lives were lost in 33 
accidents and injury to the 89 persons was 
caused in but 42 accidents. 

Each of the 114 accidents recorded was 
caused by deficiency in one or more of the 
six necessary requisites for safe flying. 
Forty-nine were attributed to the pilot, 
perhaps through carelessness, perhaps in- 
competence, perhaps bad judgment com- 
bined with other factors. There is no 
doubt that a good pilot can guide a poor 
machine to safety with greater chance of 


flying season advanced and — 


success than a poor pilot can operate a 


first-class craft. Therefore, at the very 


top of the list of Governmental needs we — 


place the Federal examination and licens- 
ing of pilots. During the war rather more 
than 17,000 young men were trained to fly. 
The knack of flying cannot be retained 
perpetually without practice, nor can it be 
maintained at a high degree of competency 
without regular examination on a common 


standard for all flying throughout the — 


United States. The same is true of aerial 
navigators. Both pilot 
(many times they are identical) are of 
equal importance in safeguarding the lives 
of travelers by air. 


Inadequate Landing Fields 
Twenty accidents are attributed in whole 
or in part to inadequate landing fields or 
to the total lack of terminal facilities. 


and navigator — 


Here is a duty directly imposed upon the Z 


Federal Government. During the war the 


Army and Navy acquired many terminals, ’ 
most of which have since been abandoned. 


The fragmentary remainder has been 
slightly added to by the Air Mail, munici- 
palities and private enterprise, but the 
United States is today woefully lacking 
in air ports for even the 1,200 craft in op- 
eration. 


Lack of Weather Reports 


While only 4 accidents are attributed to 
the lack of weather reports and 10 to the 
lack of clearly defined routes or limitations 
in traveling between or over cities, it is 


. 
4 


certain that aerial transport can not de- _ 


velop until these factors are met. As an 


illustration—two of the worst accidents in 
our flying history are attributed to these 
causes. As one was Naval and the other 


Military, they can not be included in the — 


civic survey, though in their results they 
“were as harmful to civil flying prospects 
‘as though they had occurred to private 
individuals. 

* On March 2nd, a Naval seaplane, ac- 
cording to press reports, sideslipped on to 
‘a beach near Pensacola, Fla. and killed 
five bathers. Either the seaplane had no 
business over that beach or the bathers had 
‘no business on it. In either event, the 
fatalities would have been prevented had 
proper authority existed. 

On May 28th a large Army plane crashed 
at Morgantown, Md., killing its seven oc- 
cupants, who included some of the best- 
known figures in Military and civil avia- 
tion. According to the report of the In- 
spector General’s investigators, the dis- 
aster was not due to defects in the machine 

or to incompetence on the part of the pilot, 
but to the terrific storm into which the 
ship flew and of which the pilot had not 
been warned. The investigators above re- 
ferred .to recommended that “steps should 
be taken to install a system for interchange 
of weather conditions and weather fore- 
casts, between flying fields maintained by 
the various services, including Army, 

Navy, Mail Service and Coast Guard Ser- 
vice.” It was further stated: “Obtaining 
information of weather conditions on a 
cross-country flight ranks in importance 
with the inspection of the engine and plane, 
‘and it is highly desirable that, in peace 

times, except in emergencies, no cross- 
country flights should be’ undertaken until 
available information of conditions on the 
way has been obtained.” 

Commercial cross-country or inter-city 
flights, it is evident, can not be encouraged 
with safety until there is full protection 
afforded by establishing civil weather re- 

‘ports and co-ordinating these with the 
various Government reports. This service, 
obviously, can not be provided by the sev- 
eral States. 


Inspection an Imperative Need 


Equal in importance with learning the 
qualifications of pilot and navigator is in- 
spection of aircraft and engines. Out of 
the 114 accidents, 22 may be attributed to 
faults which proper inspection probably 
would have revealed—4 concerning the 
plane, 9 the engine and 9 an accessory, 
gas or oil. This inspection must be made 
‘at frequent intervals by Federal authority. 
When it is remembered that operators 

_ of motor cars are required to qualify and 
that motor cars are periodically placed 
under rigid inspection, it is astonishing to 
learn that anyone can take any sort of 
flying machine into the air at the present 
time, with the consequent peril not only 


to himself and his passengers, but to many ~ 


persons on the ground. If the standard of 
control were left to the various States, the 
hope of correcting this unfortunate condi- 
tion would seem remote. 
__ In one accident attributed to the attempt 
of the pilot to stunt an unsafe machine, 
two lives were lost. An investigator re- 
ported that the plane was not a factory- 
“maintained product. He said: “It was one 
of the Army training types which had 
‘passed through many owners and which, 
my investigation shows, had been in at 
st four crashes previous to the final 
one. J found that the machine had been 
repaired by amateurs, that several of the 
spars and longerons were patched, some of 
them in four places. It was the giving 
Way of these spars that undoubtedly 
caused the wings to collapse. The plane 
had lain out of doors in the open field all 
Winter and one windstorm had blown it 
the full length of the field—about 1000 
yards—and turned it over end. This 


Spring it had been hauled back to its 


tee. 


criginal position and put together again 
as best as might be. It was never inspected 
by a competent person, so far as I was 
able to learn. I found that the owner of 
the flying field—who is also a flier—had 
himself refused to fly this machine when 
the young man who took it up on its fatal 
trip was induced to become the pilot.” 

In the lack of any Governmental ex- 
amination and inspection, the legitimate 


manufacturers and operators have en- 
deavored to do what they could. They 
check up on their products, but their 


control is of necessity limited to localities 
and to a comparatively brief period of 
time. As flying increases, this method 
must become more hopeless and a stern 
responsibility is thus placed upon the Fed- 
eral Government to provide an adequate 
system of examination and inspection. 


Stunting Causes More Than 40% of Deaths 


and Injuries 

Twenty-nine of the 114 accidents oc- 
curred during stunting. In these 29 ac- 
cidents, 20 persons were killed and 36 
injured—more than 40 per cent of the 
total. In other words, stunt flying in un- 
restricted areas was responsible for almost 
as many casualties as all other elements 
combined. Now stunt flying is necessary 
to testing and essential to warfare. It is 
believed advisable that all pilots know how 
to stunt so that, in case of an emergency, 
when only a stunt will save their craft, 
they will be able to act quickly, with un- 
derstanding and without fear. But the 
habit of stunting for thrill is dangerous, 
fatal in many instances, and always harm- 
ful to civil flying. A Government system 
of control, limiting stunting to certain 
areas, will meet this unfortunate menace 
to aeronautics. In this connection, how- 
ever, there is hope, of general improve- 
ment. State Fairs and other amusements. 
since the war, have encouraged dare-devil 
flying as “concessions.” But after stunts 
had killed many people and injured more 
under spectacular circumstances (such as 
collisions with grandstands, crashes on 
beaches, etc.) the New York State Fair 
Commission, according to press reports, 
eliminated the dare devil aerial acrobat 
from its list of attractions. 


Collision in the Air 

The danger of collision in the air is not 
great, providing levels of flight for air- 
craft under way are established and ob- 
served, and providing stunting is con- 
trolled. The 2 collisions reported occurred 
during stunt performances. In the first, 
one man was killed, and in the second, 2 
were killed and one hurt. 


Crowds Surge On to Field 

Eight accidents causing injury to 7 per- 
sons are reported through carelessness on 
the field. In several notable instances the 
pilot, in order to avoid the crowd which 
surged out in front of his machine as he 
was taking off or landing, deliberately 
wrecked his craft. It is observed that at 
every flying demonstration, even at locally 
policed fields, the spectators ignore warn- 
ings and must be forced to keep back. 
This is illustrated by the long list of auto- 
mobile race track casualties, where spec- 
tators get in the way. Only Federal rules 
rigidly enforced are able to meet this 
condition. 


Searching for the “Unknown” Cause 


Finally, 8 accidents which caused death 
to 4 and injury to one, are attributed to 
“unknown” causes. The hope of preventing 
accidents depends on learning—then cor- 
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recting—the cause of each. It is evident 
that Federal authority is required to ob- 
tain information in such cases. 


Flying Not Unsafe 


From the foregoing it is seen that flying, 
even with the burden of unnecessary haz- 
ard imposed through the lack of an Aerial 
Code, is not unsafe. 

Eliminating those deaths caused by stunt 
flying (20) and those attributed to lack of 
fields, weather reports and clearly defined 
air lines or routes (6) which only Federal 
authority can correct—23 fatalities remain 
—or one to about every 12,000 passengers, 
and one to 282,608 miles of travel,—un- 
licensed, unregulated and uncontrolled, 
and carried on for the most part in former 
war machines built from three to four 
years ago. 


In case of the 125 operating companies, 
which flew 2,907,245 miles and carried 
122,512 passengers on 130,736 flights, not 
a single fatality occurred in straight com- 
mercial activity. And it is from this 
record rather than from the itinerant pic- 
ture that the public should judge the safety 
of travel by air. These companies ap- 
proximate the condition in equipment and 
personnel which will be general when the 
Federal Government recognizes _ its duty 
and responsibility. 

Furthermore, the aeroplane of 1921, pow- 
erful and beautiful as it appeared to us, 
and as it undoubtedly was in contrast with 
the gliders of Lilienthal and Chanute and 
even the Kitty Hawk biplane of the 
Wrights, will some day be to the ultimate 
flying machine what the primitive train of 
1830 is to the Twentieth Century Limited. 
The designing and engineering features are 
progressing. Improvements in safety and 
efficiency are being constantly introduced. 
These, 1f aided by regulation and stimula- 
tion by the Government, assure security in 
the air travel of the near future compar- 
able with that of the accepted means of 
transportation which we have today on 
rail, road and water. 


Performance of B. M. W. 185-Horse- 


power Engine 


This report by S. W. Sparrow deals 
with the results of a test made upon a 
B.M.W. engine in the altitude chamber of 
the Bureau of Standards, where controlled 
conditions of temperature and_ pressure 
can be made to simulate those of the de- 
sired attitude. 

A remarkably low value of fuel consump- 
tion—0.41 pound per b.h.p. hour—is ob- 
tained at 1,200 r.pm. at an air density 
of 0.064 pounds per cubic foot and a brake 
thermal efficiency of 33 per cent. and an 
indicated efficiency of 37 per cent. at the 
above speed and density. In spite of the 
fact that the carburetor adjustment does 
not permit the air-fuel ratio of maximum 
economy to be obtained at air densities 
lower than 0.064, the economy is superior 
to most engines tested thus far, even at 
a density (0.03) coresponding to an alti- 
tude of 25,000 feet. 

The brake mean effective pressure even 
at full throttle is rather low. Since the 
weight of much of the engine is governed 
more by its piston displacement than by 
the power developed, a decreased mean 
effective pressure usually necessitates in- 
creased weight per horsepower. The alti- 
tude performance of this engine is, in gen- 
eral, excellent, and its low fuel consump- 
tion is the outstanding feature of merit. 

A copy of Report No. 135 may be ob- 
tained upon request from the National 
Advisory Committee for Aeronautics. 
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RESEARCH PROBLEMS UNDER INVESTIGATION FOR THE SUB- 
COMMITTEE ON AERODYNAMICS OF THE NATIONAL 
ADVISORY COMMITTEE FOR AERONAUTICS 


visory Committee for Aeronautics outline the compre- 
hensive character of research work now being done in 
the United States. 


ake following memoranda prepared by the National Ad- 


Langley Memorial Aeronautical Laboratory 
Controllability Testing 


This research is intended to provide definite data as to the 
response of an aeroplane to its control and to lead to the estab- 
lishment of definite quantitative standards for controllability. 


Tail Pressure Distribution 


The distribution of pressure on the tail during steady motion, 
while interesting from an aerodynamic standpoint, tells but 
little about the loads and stresses arising, since these always 
reach their maximum value during accelerations. It is there- 
fore desired to extend the work to the securing of a contin- 
uous record of the variation of pressure at a large number 
of points while maneuvering. 


Wind Tunnel Tests on Wings 


The necessity of this work is obvious, both to develop new 
sections of improved properties and to compare sections already 
tested under different conditions. 


Similitude Testing (Wind Tunnel) 


Tests are being undertaken in order to provide further data 
on the scale effect for wings of more modern type than the 
RAF-6, and also in order to determine the largest size of model 
that can be used in the Langley Field wind tunnel without inter- 
ference. 


Aileron and Rudder Tests 


This werk has been undertaken to find the relative efficiency 
of different locations for the aileron and rudder, and the rela- 
tive effect of ailerons on different forms of wing. 


Experiments with New Balances 


The present type of N. P. L. balance, has certain serious dis- 
advantages for high-speed work. Although comparatively 
satisfactory for low speeds, very large sizes in high speeds 
impose too great a load on the pivot and require too large 
a spindle to support the model. Experiments leading to the 
development of a new and improved type of balance should 
therefore be undertaken. 


Tests for Slip-Stream Effect 


The effect of slip-stream on the control surface and on the 
drag must be determined if wind tunnel testing is to be in- 
creased in usefulness. This is particularly necessary in con- 
nection with the loads on control surfaces. 


Pressure Distribution for Thick Aerofoil Sections 


The purpose of this research is to determine the variation 
of loading along the wing span for such wing sections and 
plan forms as are likely to be used in all-metal internally- 
braced designs. This research will supply data very much 
needed in design work. 


Comparison of Wing Characteristics in Models and Free Flight 


This research has been undertaken to furnish accurate and 
complete data on which to base performance estimates. 


Determination of a Coefficient of Longitudinal Stability 


In the course of free-flight research on stability, an attempt 
is to be made to determine the comparative values of various 
“coefficients” of longitudinal stability. It would be a great 
convenience to the designer to know that by a few simple tests 
there might be obtained a “coefficient” which actually expressed 
or indicated, longitudinal stability. 


Preliminary Tests of Aerofoils in Free Air 


The purpose of this investigation is to obtain large values 
of Reynolds number on tests of wings. This method not only 
gives the proper Reynolds number, but it also gives a velocity, 
a size, a degree of turbulence and an unrestricted body of air 
which is identical with that in which the full-sized aeroplanes 
fly. From a preliminary test it was estimated that the lift co- 
efficient of any model can be determined to 2 per cent. and the 
drag to at least 5 per cent. 


Small Oscillations in Steady Flight 
This investigation has been undertaken to determine the 
magnitude of the angular oscillations about the three axes of 
the aeroplane when in steady flight, and also to determine the 
angular accelerations by differentiating the curves of the oscil- 
lations. 


Pressure Distribution Over the Rudder and Fin 


The purpose of this research is to determine the distribu- 


tion of load over the rudder and fin both while the aeroplane 
is in steady flight and when it is being stunted. 


Longitudinal Dynamic Stability 
This work is a continuation of that already undertaken 
on static longitudinal stability. The characteristics of a num- 
ber of different aeroplanes should be determined with a view 
to checking up the mathematical theory of their oscillations. 


Pressure Distribution on Ailerons 


Information on the pressures on the ailerons and on the 
wing surface surrounding them is desired by designers in com- 
puting the stress on the rear spar and also the stress on the 
aileron itself. 


Pressure Distribution Over the ee of an Aeroplane in Accelerated 
ig 

At the present time we have no data at all as to flow of air 
or the distribution of load over an aeroplane wing during 
accelerated flight, and it is quite probable that under such 
conditions the loading will be quite different from that in 
uniform flight. For this reason it is considered that careful 
study of the loading on the wings under conditions of stunt- 
ing will be of the greatest value to aeroplane designers. 


The Complete Study of an Aeroplane Oscillation 


The purpose of this investigation is to aid in extending the 
theory of aeroplane stability. 


The Effect of Longitudinal Moment of Inertia on Aeroplane 
Oscillations 
It seems evident from theoretical work that the dynamic 
stability of an aeroplane will be greatly influenced by the ratio 
of the mass of the aeroplane to its longitudinal moment of 
inertia. The purpose of this investigation will be to determine 
the magnitude of this effect. 


Standardization of Wind Tunnels 
This investigation is to include the construction and test of 
a series of standard cylinders, wing sections, and airship forms, 
for comparison of the results obtained in different wind tun- 
nels. The models are to be made in four different sizes. 


Distribution of Loading Between Wings of Biplanes and Triplanes 


This research is to be carried out at gap-chord ratios of 08, 
0.9, 1.0, 1.1, and 1.2, and with various degrees of stagger for 
each aerofoil of a series, such as Albatross, RAF-15, USA-27, 
and USA TS-5 or Gottingen No. 255. 


Free Air Tests of Spheres 


As it seems fairly certain that: the critical values in the 
resistance of a sphere are a measure of the turbulence in the 
air, measurements of the resistance of spheres in the free 
atmosphere are to be made to determine the degree of turbul- 
ence, and also to carry the Reynolds number higher than 
has been done before. 


Bureau of Standards (Wind Tunnel) 


~ 


The Direct Measurement of the Velocity of the Wind Stream in a 


Wind Tunnel, Independent of Pilot Tube Measurements 


Wind speed measurements in wind tunnels’ at the present 
time are based entirely upon Pitot tube determinations of wind 
speed, which in turn are based (1) upon the theoretical head 
developed in a Pitot tube, or (2) upon calibration of the Pitot 
tube on a whirling arm which involves corrections for swirl. 
Other independent measurements of wind speed are desirable. 


The Measurement of the Steadiness of the Wind Stream and the 
Effect of Unsteadiness on the Air Resistance of Models 


The purpose of this investigation is to develop methods for 
measuring quantitatively the unsteadiness in the flow of win 
streams, including (1) unsteadiness in distribution, and (2) 
unsteadiness in time. 


- 


The Effect of Turbulence of the Wind Stream on the Resistance of 
Bodies of Various Shapes and Its Bearing on Scale Corrections 
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diaphragms. 


This investigation is undertaken to determine the effect of 


turbulence in wind streams on the resistance of models. 


Bureau of Standards (Aeronautical Instruments Section) 
The Investigation of the Elastic Properties of Springs for 


_Aneroid Instruments 


The purpose of this investigation is to determine the perform- 
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corrugated metal diaphragms, slack diaphragms, and sylphon 


The Investigation of the Behavior of Air-Speed Instruments in an 
Air Stream Under Reduced Pressures 


The purpose of this investigation is to determine the perform- 
ance of air-speed instruments under reduced pressures and at 


low speeds in order to make possible the more accurate deter- 


ance characteristics of the Bourbon tubes used in aircraft in- 


struments. 


The Investigation of the Elastic Properties and Hysteresis of 


Diaphragms 


The purpose of this investigation is to determine the charac- 
teristics of various types of diaphragms used in aircraft in- 
struments for measuring pressures with a view to facilitating 
the rational selection and design of diaphragm elements for 
The investigation is to include flat and 


any specified purpose. 


* 


on these sections. 


mination of the air speed of aircraft. 


Leland Stamford 


Air Propeller Research 


In this investigation a large number of models previously 
used in the tests reported on in Reports Nos. 14, 30, and 64, of 
the National Advisory Committee for Aeronautics are to be 
examined by means of the aerofoil theory of the propeller, 
and the results compared with the results of wind tunnel tests 


SHOWING AN AVIATOR HOW HE FLIES 


FTER nearly twenty years of flying 
without knowing just how he did it, 
2 man has now conceived a means of 


‘recording what an aeroplane pilot does and 


how the aeroplane responds. Aeroplane de- 
signers, builders, owners, instructors and 
pilots are delighted, though surprised, over 
the revelations of a method of recording ac- 
curately what an aviator does in executing 
any maneuver in an aeroplane, and also for 
securing exact data on the performance of 
an aeroplane in flight. This method has 
just been devised by the aeronautical ex- 
perts and pilots of the National Advisory 
- Committee for Aeronautics. 
_. Three special instruments have been per- 
fected to record the speed of the aero- 
plane in the air, the loadings or changes 
in weight on the wings, and the movement 
of the controls by the pilot. 
Although fairly complicated themselves, 
the operation of these instruments 1s 
simple and mechanical, the recording being 
done by means of a photographic film. 
The results reveal for the first time a 
practical method of securing information 
in testing new types of aeroplanes, and for 
_ determining the ability and technique of a 
pilot. The last function of the instruments 
will be of great value to the pilots them- 
selves and to instructors of novices, who 
are seldom able to recall just what they 
did with the controls at a certain point of 
a flight. 


Three Instruments Record All Moves 


The first instrument is an air speed 
meter, a device for recording the speed of 
the aeroplane through the air. A second 
is used for recording variations in the 
‘loading on the wings in flight, and the 
landing carriage when landing, taking off, 

or while-running along the ground. In 
flying through a loop, for example, the 
Pilot is sitting down hard as he goes up 
and again as he flattens out, but he is liter- 
ally hanging in his belt at the top of the 
loop. It is these variations in load on 
the wings, due to the weight of the aero- 
plane and the aviator in the air that are 
recorded by this instrument and the weight 
0n the carriage while on the ground. The 
third device, the control-position recorder, 
indicates the exact position of all the con- 
St during any maneuver, or part of a 
flight. When the pilot gives his ship left 
tudder it is recorded in degrees, when 
_he dives by pushing on his “stick,” or pulls 


it back to lift the nose, these movements 
are shown on the record of the flight. 
After he lands, there is no argument as to 
what he did, for it is plotted from an 
automatic record. If one pilot reported 
that a certain aeroplane was not control- 
able, he could be checked up by having 
another pilot put the aeroplane through the 
same maneuvers, and then comparing the 
records of both pilots as delineated by this 
new instrument. 


Instruments Act in Unison 


These three instruments are synchronized 
to operate simultaneously, by means of 
a timing device which makes possible the 
coordination of the three records into 
a composite one available for study and 
analysis. The instruments themselves are 
not bulky and they do not interfere with 
the movements of the pilot or operation of 
the aeroplane. All the attention they re- 
quire is the throwing of a switch, before 
a maneuver is begun and when it is com- 
pleted, to see them all in operation and to 
stop them. 

When the flight is completed the photo- 
graphic records with their delineations of 
the pilot’s movements and the aeroplane’s 
performance. are taken to a laboratory, 
greatly enlarged for study, and then plot- 
ted on a single sheet so that a complete 
story of the particular flight or maneuver 
is ready for analysis. 

The instruments developed have been 
employed at the Committee’s free-flight 
laboratory at Hampton, Va., by Test Pilot 
Thomas Carroll, in studying ordinary and 
stunting maneuvers, including looping, 
rolling, the so-called Immelman turn and 
reverse turn. An extensive study of land- 
ing and taking off also has been made. 

In his report on the tests, Pilot Carroll 
points out the importance of taking off 
and landing, which are the determining 
factors of the efficiency, and perhaps lon- 
gevity, of a pilot. Of the two, he says, 
landing is perhaps the most important, for 
it is in this phase that the majority of acci- 
dents and damages occur. .A paper on 
taking-off and landing by Major R. M 
Hill, a British flying officer, is the only 
one known to have been published on these 
important maneuvers, and it was this 
treatise which inspired the tests and devel- 
opments undertaken by the National Ad- 
visory Committee for Aeronautics in this 
country. 


Keeping Tabs on the Pilot 


Application of this research work are 
seen in designing new aeroplanes based 
upon performance tests, testing advanced 
and hitherto untried types, and for study 
by instructors and pilots themselves. The 
author states: “It reveals to even the 
skilled pilot startling facts as to his tech- 
nique.” “It is surprising to the flier,” he 
says, ‘to see an accurate record of his 
every movement of the controls in the 
air and the fluctuation of the loading and 
air speed which have given him but fleet- 
ing impressions while he was in the air.” 
Up to the time of these developments in 
recording instruments, designers and engi- 
neers had to depend upon the memories 
of the test pilots as to the performance 
of a particular aeroplane. The pilots’ 
recollections were often vague and they 
frequently disagreed as to the same aero- 
plane, due perhaps to the personal equa- 
tion. Today, however, a review of the 
finished chart by the flier enables him to 
recall his actions, the response of the aero- 
plane, and give a comprehensive report, 
which frequently adds much to the delinea- 
tions on the chart. 


Hitting a Four and One-Half Ton Blow 


In one of his recent tests, Pilot Carroll 
made an especially bad, or “pancake” land- 
ing, by levelling-off about six feet above 
the field, instead of a foot or so as is 
usually done, to see what effect on the 
aeroplane a loss of flying speed at that 
height would have. The record of the 
blow in vertical acceleration showed that 
he hit the ground with a force of 4% 
times the weight of the aeroplane, or a 
total force of about four-and-a-half tons. 
Strangely enough there were no dire re- 
sults, except that one of the rubber shock 
absorbers broke. In careful and regular 
landings this force seldom exceeds 1% to 
2 times the weight of the aeroplane. 

Further developments in perfecting these 
recording instruments include the addition 
of a recording device to show the progres- 
sive speed or revolutions of the engine, 
and another device to record the actual 
force or power the pilot applies to his 
controls, that is, how many foot pounds 
he exerts in pulling his stick back or push- 
ing it forward in a particular movement. 
This, it is said, will indicate whether or 
not the pilot “drives” with a loose or 
tight rein, and whether he abuses his con- 
trols and the aeroplane itself. 
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ADVANTAGES OF AERIAL MAIL 


Extracts from Address by C. G. Peterson, of the Wright Aeronautical Corporation, Paterson, New Jersey, at a Luncheon 
of the Engineer’s Club and the Flying Club of Baltimore 


S I see the situation, the most helpful sign of the present 
time for commercial aviation is the attitude of Congress 
in realizing’ the necessity of having private contractors 

carry mail by air. There have been two bills presented on this 
subject, one by the Honorable Halvor Steenerson, Chairman 
of the Committee on Post Offices and Post Roads, and one by 
Honorable M. Clyde Kelly, of Pennsylvania, a member of that 
committee. Let me quote from a prepared statement given 
by Mr. Kelly in May: “It has never been the policy of Con- 
gress or the Post Office Department to monopolize the carrying 
of mail matter by aircraft, It is believed that more rapid ad- 
vancement can be made and more economical service given if 
private concerns are encouraged to perform this task of trans- 
portation.” In looking at what can be accomplished by aerial 
transportation of mail, let us take a concrete example of a 
proposed air mail route between two cities—New York and 
Chicago. I will give you some actual figures on the quantity 
of mail now moving between those cities, the time’ which can 
be saved, and the costs of transporting this mail by aeroplane. 

There are approximately 25 tons of firstclass mail daily from 
New York to Chicago. This includes the gateway mail at each 
end and considerable other mail matter, in addition to letters. 
There are on an average of 160,000 letters a day collected in 
New York City for delivery in Chicago City. This quantity 
does not include gateway mail at either end. The quantity of 
gateway mail is several times this amount. There are approxi- 
mately 325,000 letters a day sent from Chicago to New York 
for delivery in New York City.. The figures given are for 
letters and firstclass mail, and do not include other classes of 
mail of which there is a tremendous volume. 

I will show you in detail from charts prepared from the 
present actual train schedules the time and quantity flow of 
this mail between New York and Chicago. These charts also 
include the lay-over time between the arrival of the train and 
the delivery. On these charts we have shown a mail plane 
“flight” paralleling each of the principal mail trains. It must 
be noted in this connection that the time of arrival and de- 
parture of most of these trains has not been set for the con- 
venience of the Post Office Department, whereas if mail planes 
are operated their time of departure can be scheduled to meet 
the postal requirements. 


WESTBOUND 


Train No. 43, the newspaper train, with three 60 foot R. P. O. 
cars and 5 storage cars, leaves New York at 2:10 A. M., arrives 
in Chicago 24 hours afterward, and its mail is delivered in 
Chicago at 9 A. M. of the second day, over 31 hours after 
it leaves New York. 

Flight No. 1 will leave New York at 2 A. M., arriving in 
Chicago at noon for delivery downtown by 2. Re M., saving one 
business day on 42,000 letters. 

Train No. 19 with one 60 foot R. P. O. car and one storage car 
leaves New York at 5:31 P. M., arriving in Chicago the next 
afternoon at 4 P. M., too late for delivery that afternoon, and 
the mail is delivered in Chicago 9 o’clock the following morn- 
ing 40% hours after it leaves New York. 

Flight No. 3 will take the mail from train No. 19 at Erie, 
flying it to Chicago, to arrive at noon for distribution by 2 
o'clock that afternoon, saving one business day on 42,000 letters. 

Train No. 35, is a very heavy letter train, leaving New York 
at 8:40 P. M., with one 60 feet R. P. O. car and 5% storage 
cars, arriving ‘in Chicago at 8 o’clock the next morning. Its 
mail lays over until the next morning and is delivered 35 hours 
aiter leaving New York. 

Flight No. 5 will leave New York at 8 P. M., arriving in 
Chicago at 6 A. 'M., for the first delivery in the morning, 
advancing 42,000 letters one business day. 

Flight No. 7 is an additional plane leaving New York at 
the same time but carrying mail for West of Chicago. Flight 
No. 7 arrives in Chicago at 6 A. M. By using additional 
planes out of Chicago connecting with Flight No. 7, the mail 
can be flown to arrive in St. Louis at 10 A. M., to be delivered 
by noon—to arrive in St. Paul at 11 A. M., to be delivered by 
2 P. M.—and to arrive as far West as Kansas City by noon, to 
be delivered by 2 P. M., saving one business day on 42,000 
letters. 

Train No. 93 leaves New York at 9:26 A. M., carrying one 60 
foot R. P. O. car as far as Cleveland where it arrives at 4:35 


the next morning for delivery approximately 24 hours after it 


leaves for New York. 


Flight No. 9 leaves New York at 6 A. M., arriving in 


-landing, and an illuminated indicator giving the direction and | 


Cleveland at noon for delivery by 2 P. M., saving one business 
day on 42,000 letters. 
EASTBOUND 


Train No. 32 with one R. P. O. car and four storage cars ~ 
leaves Chicago at 1:50 A. M., arriving in New York 26 hours — 
later, and its mail is delivered at 9 A. M. of the second day, ~ 
over 30 hours after it leaves Chicago. 

Flight No. 2 will fly from Chicago at 3 A. M., arriving 
in New York at noon with 42,000 letters to be delivered down- 
town by 2 P. M., saving one business day on 42,000 letters. 

Train No. 22 with one R. P. O. \car leaves Chicago at — 
5:30 P. M., arriving in New York at 5:25 P. M., too late for 
delivery and its mail is delivered 9 A. M, of the second day, — 
over 38 hours after it leaves Chicago. ; 

Flight No. 4 will fly from Erie at 6 A. M., with the New 
York mail taken from Train No. 22 which passes through ~ 
Erie at 5:15, and Flight No. 2 will arrive at New York at © 
10 A. M. to be delivered downtown by noon, saving one busi- — 
ness day on 42,000 letters. 7 

Flight No. 6 will fly from Chicago at 12 o'clock midnight 
with the mail for Buffalo, Rochester, Syracuse, which has ~ 
missed train No. 22 at 5:30 P. M. Flight No. 6 will arrive © 
at Erie at 4:30 A. M., transferring its mail to train No. 22 7 
which arrives in Syracuse at 10:45 A. M. for delivery at noon, — 
saving one business day on 42,000 letters. 

Train No. 28 with three R. P. O. a carrying the heavy 
letter mail leaves Chicago at 11:15 P. M., arriving in New © 
York at 7:15 A. M.-of the second day, distributing its mail — 
over 32 hours after it leaves Chicago - 

Flight No. 8 flies from Chicago at 11 P. M., arriving in New Pi 
York at 8 A. M. the next morning for distribution 10 hours 5 
after leaving Chicago, saving one business day on 42,000 letters. — 

light N. 10 is to forward mail flown from cities west of ~ 
Chicago. This mail could be flown by air leaving Kansas ~ 
& 
* 


City at 6:30 P. M., leaving St. Paul-Minneapolis at 7:00 P. M., — 
leaving St. Louis at 8 P. M., leaving Chicago at 11:00 P. M, — 
arriving in New York at 8 A. M., the next morning with 42,000 — 
letters advanced one business day. i 

Three routes are being investigated by our corporation for — 
a flight from New York to Chicago. We are making an 
analysis of the weather conditions, the possibility of selecting — 
good emergency landing fields, and the probability of density — 
of traffic along these three alternative routes. 4 

The first route is along the Southern boundary of New — 
York State through Binghamton, Elmira, Erie and Cleveland, 4 
to Chicago. The second route is the present mail route through a 
Bellefonte to Cleveland and Chicago. The third alternative — 
route is somewhat longer but present data indicates that the & 
all year around weather conditions will be considerably better. — 
This route is known as the Southern Pennsylvania route — 
through Reading, Harrisburg, Pittsburgh, Columbus, Dayton, — 
and ‘Indianapolis to Chicago. If this Southern Pennsylvania ~ 
route is selected as a trunk airway for a New York-Chicago ~ 
flight, the logical point of connection from Baltimore and ; 
Washington would be at Harrisburg, which has been selected — 
as the probable location for a radio control station. It will prob- ; 
ably be about an hour’s flight from Baltimore and Washington — 
to Harrisburg, so the westbound mail from Baltimore and — 
Washington could be dispatched later than the time of the 3. 
flights leaving New York. On Eastbound mail, the mail for " 
Baltimore and Washington could be flown from Harrisburg c 
and arrive in Baltimore and Washington before the arrival — 
of the through flights in New York. 

These charts and the figures given show the actual time i 
which can be saved by flying the mail, and give an idea of the A 
quantity now being dispatched. The cost is the next important _ 
item, and in general since we have compiled these detailed — 
figures we have been surprised at the moderate cost of such a ; 
service. We have based these costs on the. contractor being 
able to make a four years contract with the Post Office De- — 
partment. We have figured on the contractor establishing 
the aids to navigation required. We have figured on the con- — 
tractor leasing an emergency landing field at every 18 or 20 
miles along the route. At each landing field there will be 
a powerful Beacon light, an illuminated sign, flood lights for — 


velocity of the wind. At approximately every 150 miles we 
have figured on the contractor establishing a radio compass — 
station. Each plane will be equipped with a combined radio- 
telephone and telegraph set. An automatic sender on the — 


i 
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plane will telegraph at short intervals the plane identification 
number. The two radio compass stations between which the 
plane is flying will chart the position of the plane from these 
intermittent signals. If the pilot should get off the course 
he will send an automatic message to the nearest radio com- 
-pass station. The compass station will telephone to him the 
compass course to follow and the distance to get back on 
the course. By this method the pilot will not need to receive 
telegraphic messages, as the instructions will be sent to him 
by telephone. Furthermore, he will not need to use his tele- 
phone except when he desires. This leaves his attention 
undivided for maneuvering his plane except when he desires 
‘information. We have figures on divisional points with shops 
and hangars approximately every 250 miles. At these divisional 
points the mail will be transferred to a fresh plane, fully 
serviced, and a fresh pilot. 

Inasmuch as a trunk air line from New York to Chicago, 
equipped for day and night flying, will spell the success or 
postponement of commercial aviation in this country, we con- 
sider it advisable for the radio compass stations and the divis- 
ional points to be under the control of the contractor so there 
may be no division of responsibility. We have figured on the 
contractor using new modern planes which will carry at least 
1,000 pounds of mail, with a cruising speed of 100 miles per 
hour, and a high speed of 20 or 25 miles faster. We estimate 
that the cost of operating this service, based on a four years 
contract, flying four planes Eastbound and four planes West- 
bound daily will be approximately $1,863,000 per year. The 
four Eastbound planes will expedite 210,000 letters a day, and 
the fohr Westbound planes another 210,000 letters a day, or 
saving a business day on 420,000 letters a day. Flying on 
310 business days a year would mean 130,000,000 letters per 
year, and the cost would be less than 14 cents per letter. This 
works out that the total cost per mile flown is about $1.00, 
which is at the rate of one mill per mile per pound. 
+» Now the figures that I have given above indicate what can 
be reasonably expected in the future. But it must be remem- 
bered that in organizing as long a line as this, it will be 
inexpedient for either the contractor or the Post Office De- 
partment to undertake a contract of such magnitude as four 
planes each way daily. We have therefore prepared alterna- 
tive figures on flying one plane each day each way. In making 
up this estimate we have left in all the costs of all the aids 
to navigation given in the larger estimate, including emerg- 
ency landing fields, Beacon lights, and radio compass stations, 


so that the costs given will cover day and night flying. We 


estimate that flying one plane each way each day between 
New York and Chicago will cost approximately $800,000 a 


year based on a four year contract Based on a 1,000 pound 
load, the $800,000 yearly cost, plus 5%, gives a rate of 
134 mills per mile per pound or 4% cents per mile per cubic 
foot of cockpit mail space in a plane. On this basis of one 
round trip per day approximately 25,000,000 letters would be 
expedited yearly from New York right through to Chicago, 
and the cost per letter, $800,000 divided by 25,000,000 letters, 
would be a little over 3 cents per letter, that is if all the mail 
is through mail. If the flight is arranged so that way mail can 
be carried either between intermediate cities or advancing 
part of the mail from trains which had already carried it some 
of the distance, approximately 50,000,000 letters per year could 
be expedited, and the cost would be only about 1 6/10 cents 
per letter. 


Let me quote again from Congressman Kelly, who says: 
“While the payment for the transportation by aircraft would 
practically equal the revenues, that fact should not be con- 
clusive argument against the plan, when it is realized that the 
rural mail carrier receives two cents for every letter, paper 
or parcel delivered, more than the entire revenue received by 
the Post Office Department. It is believed a worthy project to 
continue the rural mail delivery for the promotion of the 
common welfare.” 

Another point to be considered is that both bills introduced by Chair- 
man Steenerson and Congressman Kelly call for an increased rate of 
pcestage when the sender desires to make use of the air mail.. Both 
bills, however, would allow the Postmaster General to send other mail 
in order to make up the full capacity of the plane. The use of this 
additional postage could be expected to grow rapidly and thus cut 
down the net cost to'the Government. It must also be remembered 
that in preparing the costs of aerial mail, we have not deducted the 
present cost of transportation by rail. These detailed figures show that 
the cost of yearly operation is not excessive for the saving of a business 
day cn millions of letters. 

Both of the bills now before Congress give a maximum rate per pound 
per mile above which the Postmaster General will not be allowed to 
contract for. Unfortunately, the rates given in both bills are too low. 
Mr. Kelly says of his bill: “This measure has been approved by the 
Postmaster General with the provision that the rate should be changed 
to 2 mills per pound per mile.” We are heartily in accord with the 
desirability of either of these bills being passed with a rate of 2 mills 
per mile per pound, or its equivalent space rate of 5 cents per mile 
per cubic foot of mail compartment in the plane. The Post Office De- 


partment can be depended upon to make their bargains with contractors. 


at or below these rates to protect the interests of the people. 

It is urged in view of the promotion of the common welfare which 
can be accomplished by saving a business day on business letters from 
the Eastern seaboard to the middle West, and a corresponding saving on 
letters to the extreme West, that the Engineer’s Club and the Flying 
Club of Baltimore both officially make known to the Post Office Com- 
mittee of the House and their representatives in the House and in the 
Senate, their desire as citizens of Baltimore for the passage of the bill 
to allow the mail to be flown and at rates of remuneration for the con- 
tractor which will allow him to establish a safe, efficient, and dependable 
service. 


HE Aeronautical Chamber of Com- 
merce is co-operating with the Flying ] 
Club of Baltimore in arranging a time. 


cial time. 


S. E., time over course X .92, official 


Baltimore Flying Meet 


not under 500 ft., examples of slow 
flying and slow landings, which the 
pilot decides will show the value of 
his ship. 


flying meet to be held in Baltimore on May 
30th. The program embraces some inter- 
esting events calling for participation by 
commercial machines. 

Approximately $1,300 to $1,500 in prizes 
are being arranged. The meet has the sup- 


port of the local Baltimore civic organi- 
- zations and particularly of the National 


Guard. The following is the tentative pro- 


gram: 3. 
1. Efficiency Contest 
é Conditions ‘ 1 
1. Having useful load (including fuel) 


of more than 750 lbs. 


Fokker D. VII, time over course X 
92, official time. 

Vought 180 H.P., time over course, X 
1:00, official time. 


. Course—Same as (1)—2 laps. Time, 


taken from initial crossing of Logan 
Field. Machine sent off—l minute 
interval. 


Precision Flying National Guard Pilots 
Conditions 


. Pilots shall climb to 3,000 ft., throttle 


motor and spiral down, landing at 
circle. Pilots will be allowed to “jazz” 


2. Contest decided on formula — E = motors in very short bursts, three 
(w-t) times for purpose of clearing motor. 
Pilots should endeavor to make maxi- 
mum number of spirals and pull up 
S—speed ‘over course in m.p.h. at a minimum distance from center of 
w—total weight loaded. circle. 
t—tare, weight of machine empty plus 2. Formula for determining winner: 
oil and water. EN 
g—fuel consumption in gallons over aS 
course. D 
3. Course, Logan Field, to Filtration N—number of spirals made. D—dis- 
Plant, to Bay “Shore Park, to Logan tance in feet from mark. 
Field, one circuit 15.4 miles. Entrants 3. Pilot will, after landing, wait for 
will make 4 circuits. Time to be taken judge to mark position of center of 
from initial to final crossing of Logan circle on ground, and will then taxi 
Field.. Machines off at 1 minute in- in to line, clearing way for landing 
tervals. ships. Judge will immediately meas- 
4, Prizes: First, $500. Second, $200. ure distance from mark. 


Third, $100. 


2. Race for Military Planes 
Conditions 


. Handicaps. 


D. H., time over course X 1:00, offi- 


4. Sport Plane Efficiency Contest 
Conditions 


. Pilots will take off and indulge in any 


2. Efficiency of performance to be de- 
termined by 3 judges. 

3. Any pilot stunting under 500 ft. or 
over crowd will be disqualified for any 
further participation in meet. 

4. Prizes: First, $250. Second, $150. 
Third, $100. . 


5. Bombing of Fort Carroll by U. S. Air Ser- 
vice Pilots 
Conditions 
1. Pilots will bomb a silhouette of Fort 
Carroll with smoke bombs from alti- 
tude of 3,000 feet, using 25 Ib. smoke 
or including bombs. 

2. Details to be decided by U. S. Air 
Service and Aeronautical Chamber of 
Commerce. 

6. Balloon Sniping Contest, National Guard 

fficers 
Conditions 

1. Pilot and observer, latter with pump 
gun loaded with small shot will climb 
to 2,000 feet, when at this altitude, 
three balloons of approximately 2 
feet diameter will be released at 1 
minute interval. The observer who 
shoots down these balloons in shorter 
time, wins. 

7. General Flying and Demonstration of Com- 

mercial Planes 
Commercial planes are allowed to carry 
passengers and give any demonstrations 
they desire. Commercial planes who de- 
sire to carry passengers for pay during 
meet may do so, except during events Nos. 


acrobatics such as loops, rolls, spins 3 and 5. 
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LANDING FIELDS IN THE UNITED STATES 


Long Island 


Gravesend Bay.—Latitude 40° 34’ N., 
longitude 74° 00’ W. 

Fair grounds; near Coney Island; mile 
track; ideal. 

New Dorp—Latitude 40° 34’ N., longi- 
tude 74° 06’ W. 

No data. 


Plum Island—Latitude 41° 10’ N., 
longitude 72° 12’ W. 
Fort Terry Parade Ground ; across 


Long Island Sound. ‘ 

Sayville —Latitude 40° 45’ N., longi- 
tude 73° 05’ W 

Emergency ea. Sayville radio towers 
near. 

Sotuhampton.—Latitude 40° 54 N., 
longitude 72° 25' W. 

Emergency; near beach, also at West 
Hampton. 

Westbury—Latitude 40° 45’ N 
tude 73° 35’ W. 

Roosevelt Field; the best on Long 
Island; 3,000 feet square; four hangars. 

W oodbury.—Latitude 40° 50’ N., longi- 
tude 73° 26’ W. 

Webb Field; 
ideal. 


., longi- 


old Government field; 


North Carolina 


Bellhaven.—Latitude 35° 32’ N., 
tude 75° 37’ W. 

Seaplanes; no data. 

Columbia—Latitude 35° 55’ N., longi- 
tude 76° 14’ W. 

Seaplanes; no data. 

Danville —Latitude 36° 01’ N., 
79° 36’ W. 

Emergency field, on hilltop. 

Edenton.—Latitude 36° 04 N., 
76° 35' W 


Seaplanes only; no data. 


longi- 


longitude 


longitude 


Elizabeth City—Latitude 36° 18 N., 
longitude 76° 13’ W. 

Seaplanes only; no data. 

Hamlet.—Latitude 34° 55’ N., longitude 
79° 39' W. 

Emergency fields in open country 
around. 


Hertford—Latitude 36° 11’ N., longi- 
tude 76° 28’ W. 

Seaplanes only; no data. 

Kinston —Latitude 35° 15’ N., longi- 
tude 77° 34’ W. 

Hill Field; 500 by 1,000 feet; 
river; north of railroad. 

Monroe.—Latitude 35° 00’ N., 
SOre2 WW. 

Reported by the National Aircraft 
Underwriters’ Association; no data. 

Newbern—Latitude 35° 06! N., 
tude 77° 02’ W. 

Field of the Acme Film Co.; 150 by 700 
feet; good when wet. 

Oriental—Latitude 35° 02° 
tude 76° 41’ W. 

Seaplanes; no data. 

Plymouth—Latitude 35° 52’ N., longi- 
tude 76° 44’ W. 

Seaplanes; no data. 

Swan Quarter —Latitude 35%, 
longitude 76°. 20’ W. 

Seaplanes only; no data. 

Washington.—Latitude 35° 33’ N., longi- 
tude 77° 03’ W. 

Seaplanes only; no data. 


south of 


longitude 


longi- 


N., longi- 


2a Ns 


Wrightsville Beach—Latitude 34° 12’ 
N., longitude 77° 48’ W. 
Seaplanes only; no data. 
Ohio 
55’ N., longi- 


Alliance —Latitude 40° 
tude 81° 06’ W. 


Country Club; emergency field. 


Canton.—Latitude 40° 48’ N., 
81° 22’ W. 
Real Estate Company Field; 800 by 
1,500 feet; bordered by ee 
Findlay --Latitude 41° 03’ N 
83° 37’ W: 

Emergency; near old fair grounds; 
1,000 by 3,000 feet; ideal. 

Fremont.—Latitude 41° 20’ N., longitude 
83°06’ W. 

eee Farm Field; 700 by 1,200 feet; 
idea 

Hamilton.—Latitude 39° 23’ N., longi- 
tude 84° 32’ W. 

Emergency; fair grounds. 

Ironton.—Latitude 38° 31’ N., 
82°. 40’ W. 


longitude 


.. longitude 


longitude 


Field of the Rafusa Flyers (Inc.); 
flying instruction. 

Kenton.—Latitude 40° 38’ N., longitude 
83° 36’ W 

Emergency; fair grounds; %%4-mile 
track. 

London.—Latitude 39° 53’ N., longitude 
83° 26’ W. 


Field of the London Aero Club (Inc.), 

1,500 feet square; hangar; supplies. 

81 eres 41° 10’ N., longitude 
Willard Brady Field; 750 by 1,200 feet. 
Steubenville. eratitude 40°. 2207 N eS 

longitude 80° 35’ W 
Emergency ; country club; 1,800 by 300 


feet. 

Youngstown—Latitude 41° 06 N.,, 
longitude 80° 37’ W 

Olds Farm Field; 1,400 by 1,600 feet; 
near country club; ideal, 

Zanesville-—Latitude 39° 57’ 
tude 82° 00' W 


Emergency ; 900 by 650 feet; also %- 
mile track. 


N., longi- 


Oklahoma 


Altus.—Latitude 34° 38’ N., longitude 
99° 15’ W. 

80 acres; square; wheat stubble; 
edge of town; altitude 1,500 feet. 

Alva.—tLatitude 36° 50’ N., longitude 98° 
45’ W. 

Emergency. 

Anadarko.—Latitude 35° 04’ N., longi- 
tude 99° 15’ W. 

Fair grounds track; 500 by 1,000 feet; 
good. 

Arapaho.—Latitude 35° 32’ N., longi- 
tude 99° Ol’ W. 

Black Farm Field; 350 by 1,000 feet; 
good; altitude 1,500 feet. 

El Reno—Latitude 35° 30’ N., longitude 
97° 58’ W 

Emergency; between city and country 
club; 48 acres; square; soft when wet. 

Medford—Latitude 36° 50’ N., longi- 
tude 97° 43’ W. 

Field of the Grand Amusement Co.; 
1,200 feet square; ideal. 

Stigler —Latitude 35° 15’ N., 
95° 06’ W. 

Municipal field; 1,200 feet square; fair 
grounds; good when wet. 


Oregon 


La Grande—Latitude 45° 20’ 
tude 118° 07’ W. 

Municipal; 320 acres near race track; 
ideal; good when wet. 

Marshfield. —Latitude 43° 22’ N., 
tude 124° 12’ W. 

Municipal; 1,000 by 500 feet; 
when wet; oil tanks north and south. 


Pennsylvania 


Bethlehem.—Latitude 40° 37’ N., 
tude 75° 23’ W. 


near 


longitude 


N., longi- 


longi- 


good 


longi- 


Emergency; 1,000 by 1,500 feet; 4 miles 


south of town. 
Dauphin.—Latitude 40° 23’ N., 
70-857 WG 
Emergency; 50 acres. 
Hatboro—Latitude 40° 
tude 75° 06’ W. 
Commercial; 16 miles north of town; 
along York Road. 


10’ N., longi- 


Irwin—Latitude 40° 21’ N., longitude — 


79° 41’ W. 


Field of the Irwin Aircraft Corpor- — 


ation; 20 miles east of Pittsburgh; hangar. 
Mechanicsburg—Latitude 40° 13’ N,, 
longitude 77° 03’ W. 
Municipal; 30 acres. 
41°. 17’ Se 


Williamsport.—Latitude 
longitude 71° 04’ W. 

McCormic Motor Car Co.’s Field; 100 
acres, along river; hangar. 

Rhode Island 

Pawtucket—Latitude 41° 54’ N.,, 
tude 71° 22’ W. 

Emergency; no dat 


Quonsett. Latitude “ae 35’ N., longi- 
tude 71° 25’ W 


longi- 


Emergency ; state property; on bay, un- — 


limited space. 
Sandy Point—Latitude 41° 
longitude 71° 25’ W. 
Emergency; 5 miles east of Greenwich. 


South Carolina 


Beaufort.—Latitude 32° 36’ N., longi- 
tude 80° 40’ W. 

Seaplanes only; no data. 

Duewest.—Latitude 34° 20’ N., longi- 
tude 82° 24 W. 

Aerial mail 
station. 

Georgetown.—Latitude 32° 22’ N., longi- 
tude 79° 17’ W. 

Seaplanes only; no data. 


40’ N,, 


station ; 


South Dakota 


longitude — 


eS ie tee Ma nk 


experimental Fs 


Tyndall—Latitude 43° 00’ N., longitude — 


97° 51" W. 


Field of the Tyndall Aeroplane Co.; ; 


1,000 by 1,200 feet; 
on roof; good when wet. 


hangar with circle — 


Tennessee . 
Clarksdale (Memphis)—Latitude 35° — 
09’ N., longitude 90° 00’ W. 


Field of the Memphis Aerial Co., near 


country club; hangars, etc. 


Tellico —Latitude 36° 36’ N., longitude 
84° 09’ W. , 
Municipal; 60 acres; ideal; hangars, — 
tcs 
ae Texas 


Blockners Ranch—Latitude N., longi- 4 


tude W. 


Near Rio Grande River; used by border — 


patrol pilots. 


Bracketville-—Latitude 29° 17’ N., longi- 


tude 100° 18’ W. 
For Clark Drill Grounds; 
square; ideal; good when wet. 


4,000 feet 


Brenham.—Latitude 30° 10’ N., longi- 


tude 96° 21’ W. 
Stone Meadow; 
when wet; marker, hangar, ma 
Herne.—Latitude 30°. 51’ N 
96° 31’ W. 
Elite Field; 35 acres, triangular ; 
good when wet; hilly country. 
Kernah.—Latitude 29° 32! N,, 
95° Ol’ W. 
Field; 


Roberts 
good when wet; east of ‘creek. 


ideal; 


ideal ; 
Sabinal—Latitude 29° 16! iINe 
92° 2628s 


longitude — 


longitude — 


40 acres; ideal, good — 


.. longitude — 


1,600 by 1,800 feet; 
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Emergency; ideal; 
mile square. 

San Diego.—Latitude 27° 45’ N., 
tude 98° 14’ W. 


Emergency; no data. 


good when wet; 34 


longi- 


San Ygnacio—Latitude 27° 00’ N., 
longitude 99° 19’ W. 

Emergency; no data. 

Taylor—Latitude 30° 32’ N., longitude 


97° 24’ W. 
Tarner Pasture; emergency; 1,600 feet 
square; 34 mile southwest of town. 
Yoakum.—Latitude 29° 17’ N., longitude 
97° 10’ W. i 
Emergency; on edge of town; 600 by 
1,500 feet; along road; ideal. 


Utah 
H age —Latitude 41° 01’ N., longitude 
fi 30’ W. 
nae of Coalville; emergency field. 


Vermont 


Brattleboro.—Latitude 42° 51’ 
tude 72° 07’ W. 

Emergency; good; marked with 100- 
foot circle. 

St. Johnsbury.—Latitude 44° 26’ N., 
longitude 72° 01’ W. Emergency; along 
river. 


N., longi- 


Virginia 
Cape Charles—Latitude 37° 07’ N., 
longitude 75° 58’ W. 
Seaplanes only; no data. 
Washington 
Everett—Latitude 47° 58’ N., longitude 
meet", W. 


Emergency; no data. 

Kennewick.—Latitude 46° 13’ N., 
tude 119° 07’ W. 

Kelso Field—Latitude 46° 09’ N., 
tude 122° 55’ E. 

Municipal; 160 acres; 
marker, etc. 

Whte Bluffs—tLatitude 
longitude 119° 28’ W. 

Field of the Yakima Aviation 
pany; on Yakima to Spokane route. 


longi- 
longi- 


ideal; hangar, 


46° 45! “Na 


Com- 


West Virginia 


Buffalo—Latitude 44° 29' N,, 
tude 81° 13’ W. 


Aero Club Field; aerial taxi lines. 


an Latitude 38° 26’ N., longi- 
tude 82° 27’ W. 


Commercial Flying Field. 


longi- 


Wisconsin 


Alma—tLatitude 44° 18’ N., longitude 
Oto! Wi. 

Emergency; good fields on Minnesota 
side of river. 

Buffalo—Latitude 43° 45’ N., 
89° 29’ W. 

Good cross country field. 

Green Bay.—Latitude 44° 29’ N., 
tude 88° O01’ W. 

Aero Club Field; 1% miles west along 
Fox River; 750 by 2,500 feet; ideal; good 
when wet; hangar and marker; seaplanes 
use river 7 mile away 

Minong.—Latitude 46° 07' N 
91° 48’ W. 

Emergency; marked. 


longitude 


longi- 


.. longitude 


Pheasant Branch—Latitude 43° 06’ N., 
longitude 89° 36’ W. 


Good emergency field along railroad. 


Stevens Point—Latitude 44° 30’ N,, 
longitude 89° 32’ W. 
Fair grounds; % mile track. 
Wyoming 
longitude 


Buffalo—tLatitude 44° 20’ N., 
106° 40’ W. 

Emergency field; reported by the West 
Aero Corporation of Casper. 
Casper.—Latitude 42° 51’ 

106° 20’ W. 
Field of the Western Aero and Motor 


N., longitude 


Corporation; Curtiss distributors; good 
when wet; hangar and supplies; altitude 
5,400 feet. 

Bie 45" NS 


Elk Mountain. —Latitude 
longitude 106° 22’ W. 


Emergency field; broad plains. 


Greybull—tLatitude 44° 30’ N., longi- 
tude 108° 03’ W. 


Emergency; no data. 


Lander.—Latitude 42° 50’ N., 
108° 42’ W. 

Emergency; no data. 

Riverton —Latitude 44° 02’ N., longitude 
108° 22’ W. 

Emergency; no data. 

Shoshoni—Latitude 43° 13’ N., longi- 
tude 108° 06’ W. 

Emergency; no data. 

Thermo polis —Latitude 
longitude 108° 13’ W. 

Emergency; no data. 

Worland—tLatitude 44° 02’ N., longi- 
tude 108° 58’ W. 

Emergency; no data. 


longitude 


43° 40’ N,, 


UNITED STATES POST OFFICE DEPARTMENT—AIR MAIL SERVICE 


Monthly Report of Operation and Maintenance, March, 1922 


Overhead consists of: 
and Trucks; Rent, Light, 


: Flying consists of: 
Maintenance consists of: 
Warehouse. 


Gas; Grease and 


32 Z SERVICE AND UNIT COST 
56 EF} vu = 
ao] 2 3 “eo s a é o ” 
Z ao) =! = B34 5 8 8 ie ei ( 
2 4 “| & 2 (See | 23 3 ae Eye a 3 £2) is |x 
= 3 aac) 8 B43 (cee | ss | 3 2 £2 a} 3c & ia Ge @a)eh ge 
= 2 o. eee 82/827 | gs 3 a 33 3 | 8s! §& |eelssa| $8 | 82) #2 
(a) (o) d6 laa = Se |wad | OF B a Paya o Ado & OO |Rer] Be | OL | 02 
New York. { 
7 Ehicago.... . | $3,378.04| $676.86] $2,735.29 |$2,641.56] $836.67 |$1,000.31 |$2,983.22 |$1,407.47 $4,069.78] $3,363.70 |$1,667.55| $754.88 |$25,515.33|| 11,805} 414 52) 38,500|$61.48| $0.66 
Chi 
Rock: rings.| 5,149.65] 1,057.91] 8,944.24] 2,238.42} 859.45} 752.37| 3,341.61| 2,038.41} 6,002.17) 7,100.47| 2,415.07] 1,093.26) 40,993.03 18,560} 755 52} 68,920| 54.22 59 
saya 3,307.78} 614.30| 5,348.38] 2,220.17] 1,317.57} 736.51] 3,273.91] 1,407.48 4,529.26] 4,198.80] 1,667.54] 754.88| 29,376.58]| 11,167| 468 36) 43,244] 62.70} .68 
fetale and | 1,835.47 |$2.349.07 $17,027.91 |$7,100.15 |$3,013.69 $2,489.19 |$9,598.74 $4,853.36 |$14,601.21 |$14,662.97 |$5,750.16 |$2,603.02 |$95,884.94 || 41,53211,640. 20| 150,664 $58.35 | $0.64 
COST PER MILE 
Total Operating Cost adie wise iotais eve 's0 010 ee pi eislalene® $95,884.94 Division Overhead Flying Maintenance 
Permanent Improvements.........+---+-++++5 614.04 eae a 
Grand d otallece asc asta vue dace $96,498.98 ah 


Departmental Overhead; Office Force and Watchmen; Motorcycles 


Fuel, Pore: Telephone and Water; Radio. 
ilots. 
Miscellaneous; shicehianice and Helpers; Repairs and Accessories; 


PAUL HENDERSON, Second Austant Postmaster-General. 


FOREIGN NEWS 


BRITISH SAFETY FUEL TANK AWARDS Tanks Submitted by Messrs. InidfasRubher) Gutta Percha & Tele- 


Gee pre mie CA omaed announces The prizes in the Air Ministry ee DS Se oe ge Nels No. 4 
ompetition for Safet uel Tanks f ircraft hav rde oO. 0. 0. . 
follows: Oe Syaeeratt ba a ee Weight of tank ...... 57 Ibs. 54.5 ibs. 57 Ibs. 54.5 Ibs. 
First Prize—£1,400. The India-Rubber, Gutta Percha and Telegraph Capacity of tank teens 29 gals. 29 gals. 29 gals. 28.8 gals. 
Works Company, Limited, Silvertown, London, E. 16. Weight per gal. capacity 1.96 lbs. 1.88 Ibs, 1.96 Ibs. 1.89 Ibs. 

Second Prize— £400. Imber Anti-Fire Tanks, Limited, West Road, Shape of tank ....... Cubical 
Tottenham, London, N. 17. is , 

Third Prize— £200. Commander F. L. M. Boothby, (R. N. Retired), Tanks Submitted by Messrs. Imber Anti-fire Tanks, Ltd. 
“Overway,” Tilford, Surrey. ‘ No. 41 No. 2 No. 3 No. 4 
The Competition was arranged in order to promote the evolution of Weight OL) tanksieoniee 52.5 lbs. 51.5 lbs. 50.5 lbs 51.5 Ibs. 

a reliable type of fuel tank for Service and Coenen aircraft, which Capacity of tank ...... 30 gals. 29.7 gals. 29.7 gals. 29.7 gals. 

would reduce the risk of fire, due to crashing or hostile action, to a Weight per gal. capacity 1:75 Ibs. +2273 Ibs. 1.70 -Ibs.. 2.75 apes 

minimum. Shapes of s tatil. wees cei Elliptical 


Twenty-six entries were received for the Competition, which was open 


to the world, and eighteen different types of tanks were actually sub- Tanks Submitted by Commander Boothby 


ee re ee a ee 


mitted for test. ; No. 1 No. 2 No. 3 No, 4 
The Judges appointed by the Air Council consider that the competition Wielshtiot) tanks seumred. 36.5 lbs." 3525. Ibs. 33 Ibs: 5, 35.5) Tose 
has resulted in the achievement of the objects for which it was insti- Capacity of tank...... 31.5 gals. 31.5 gals. 31.5 gals. 31.5 galsiu 
tuted and has produced a type of safety fuel tank which, although Weight per. gal. capacity 1.16 Ibs. 1.13 Ibs. 1.05 lbs. 1.13 Ibs. 
capable of improvement in ‘several minor respects, is available for im- Shapevot tank. ois .eiae Cubical 
mediate introduction on Service and Civil aircraft and which, for a 
slight increase in weight over and above that of the standard Service Method of Testing 
pag teay Se gute inpmbetinesea Neate RRO ATC, CORSE amas eee P phe method of testing the tanks in the preliminary trials was as 
} . . Wa 
All the tanks tested, with a few exceptions, showed marked superi- Diiach fan was mounted in a wooden structure similar in construc- z 
Whar clos ont respect over the standard Service steel tank now tion to the fore part of the ordinary tractor small type aircraft. The ~ 
ee Fae note Grotin’ Captain SEE! Briggs, (DesuareDikeneaciee concrete body formed to represent an engine was mounted in ae ot @ 
Research); Major B. C. Carter (Directorate on Researc ey Mayor jE e cic yee epee bontatme tae Sen 180 Wh ea S 
Ledeboer (Directorate of Research); Mr. G. Cockburn (Accidents sp ete Vi that bbe ae ciate posmaghan Re Nea J a at operon a * 
Investigation Branch); Major J. P. C. Cooper (Accidents Investigation 45° rd the horizontal. It sain lly intended te rash tie truct 4 
Branch); Mr. H. Grinsted (Royal Aircraft Establishment). ot nets Tk aay paecmeer, oA ve i eee et bah: F 
The regulations governing the competition provided that each entrant conditioned teat bed WE ogerod. Ee fie 2" 6" depth es ad Y The oy 
had to submit two tanks for preliminary trials and that the three most conditions then briefly were those of the typical aircraft crash, the 
See Na in the first stage should submit four more tanks engine partially burying itself, the tank coming into violent contact # 
OF. mia tt iet. Se eh with the engine. As, however, the fuselage structure at the moment 
Description of Winning Tanks of ener had attained a velocity—allowing for ee and air resist- 
: ; é Aha : ance—of approximately 50 m. p. h. the conditions were more severe ~ 
Dees of ar ten puree Pa the three winning competitors for the than would prevail in a crash from which a human being could hope to 
Se SNS) Se : eacepe wits his life. The test was intentionally nate thus severe in 
; A order definitely to reveal weakness or bad points in design. « 
Tanks Submitted by el Taig rs Gutta Percha Co., Ltd., In the final trains the following tests were imposed: ’ & 
G ct he Two tanks of each type were submitted to acceleration and crashing 
No. 1 No. 2 tests and the remaining two to firing tests, the acceleration test being 
Wieight of stankiarck teas) cies. ene iois 78.75 Ibs. 81.25 Ibs. arranged to imposed stresses approximately equivalent to four times ~ 
Capacity of tank ...... Sa cia gee 37.7__ gals. 38.2 gals. that due to gravity. — 
Weight of gallon capacity............ .98 Ibs. .66 Ibs. The tanks mounted in the fuselage structure were fixed to a pendulum 
Shape of tank? jectiaats ccdais ones qaverenanee Cubical raised to the requisite height and released by a trip gear, : * 
Each consisted of a welded sheet steel rectangular tank with no frame eer Be lok ees suet cd as ee hha hl re cod te 2 
4a ager ip Pendter in pal Art ete Fientty disheteae ae which, from outside examination, nothing untoward had occurred. = 
Ty we k Prete slung in the fuselage by means of webbin The crashing tests were carried out in a similar manner to that adopted 
ESE: TANKS ee TBS DY 8. for fay epee Tests with the exception that flints were substi- 
: : tuted for sand on the crashing bed. 
Tanks Submitted by Messrs. sob ey ee Tanks, Ltd., Tottenham, The tanks submitted to firing test were mounted to their fuselage — 
Nowd No. 2 structures and subjected to bursts of five rounds of Vickers machine- a 
Weight of tank 50 Ibs 51.5 Ibs Eun Pty, compesc) a5: sO ee RRs ey. ; k 
Gapakity of makes Peer ee AS 30 Gals 39.3 pale 1 Armor piercing, 1 incendiary, 2 armor piercing, 1 incendiary. : 
Weight per gailon capacity .......... 1.66 lbs 1.76 lbs ¥ 
Shave of tank si 205003 ee _ Elliptical j SAN hia 
The tank consisted of a light gauge tinned steel shell which was A system of judging was adopted whereby each judge was enabled — 
separated from the inside by a framework of aluminium tubing and light to record an independent opinion on a common basis. For the preli- 
gauge aluminium baffle plates. After assembly the whole of the tank minary tests this system was on the following basis: +n x 
the basis of 100 marks was taken as representing 


had been covered with india-rubber of a suitable thickness; and all As regards waient, L } s t 
joints vulcanized. a tank, which, complete with fittings, conformed to the specified weight 


of 1.75 lbs. per gallon capacity. ‘ 


Tanks Submitted by Commander Boothby, Tilford, Surrey For each variation of a decimal point of this weight capacity ratio, 
6 marks were added or deducted from the 100 marks. 
No. 1 No. 2 In addition, as a means of correction in the case of tanks whose ~ 
Wieighita: of. datak sey. ssrarcinevesiveis/eranee 33.23 Ibs. 35.75 Ibs. capacity was’ outside stipulated limits, the following formula was 
Capacity of tank ....... Piensa Regina. 58 lbs. 66 Ibs. adopted. ¢ 
Weight per gallon capacity .......... 56.8 gals 53.7 gals. Marks X Required Capacity 
mes 2 ‘alge se ets aeveds Bes: ( has Reet - Avhual Capdeity! 
e tank consisted of an inner bag of 4-ply rubbered fabric capable : : : ; 5 2s 
ef containing the petrol with an outer cover of rubbered fabric which Gy ee eer hreleie ys | the attributes in the following Dae 
was gas-tight. Non-inflammable gas was introduced into the space be- Pt CELE Tmcesheis ero aies* jour cae aaeto gee : — 
at Fr : : at Hebe (b). Remaining, .attributes: Seiwa cis Sey. deseo aarete ale ae 100 marks max. 
tween the two. shells and maintained under slight pressure. A drain pipe (by waa’ dinded up "aa collowss ' 
was fitted to the outer casing. The tank was fixed to the fuselage by DEE hie creaky bp fae conditianstn che aneence th 
rubber shock absorber and stringing and encased in 3-ply glued on. ot ee ane SEN: eae SR A 2 ‘warite 4 
Modifications, tes Fina) teas Fees NE Genel ts lamee Eapagitiee 2 a 
The three competitors qualifying for the final tests were required to Simplicity. of construction ...........+-seeerees 10 marks @ 
submit four tanks of a type fundamentally similar to those entered for Adaptability of design to various shapes ........- 10 marks é 
the preliminary trials, any minor modifications which it, was desired Accessibility of fittings ......-......stese sees cee 10 marks Kk, 
to incorporate being previously submitted for the consideration and Cost of production ... ws. .en ese cence ss aqeceee Puan 10 marks 
approval of the Judges Committee. This resulted in the following In awarding marks for the various attributes stated above, the 
departures being made with the consent of the judges. ordinary mild steel service tank was taken as a standard. | ; 
1. Messrs. The India-Rubber Co. incorporated the following modi- blag! eseuiiey a4 eae itched competitors being placed in the order 
fication: named at the end o e Preliminary Tests: 

: 1st. Commander F. L. M. Boothby; 2nd Messrs. Imber Anti-Fire Tanks — 
pag Be metal of the’ fuel container | waa reduced from 20G to 26G. Ltd.; 3rd India-Rubber, Gutta Percha & Telegraph Works Co., Ltd. ? 
(b) The capacity was reduced to within the prescribed limits. ; 3 ie ; 
(c) The tanks were internally coated with a lead deposit. In the final tests the marking was made on the following basis: ae a 
C4) Light Gate’ bate lates were mtroduced ob gees asic fot ae ee 
(e) Seen ay aonainedt: titel flapeta, Hee repenise ial phe rubber 100 marks maximum for remaining attributes ..........++.-eeeee 100 z 
(f) The attachment to the fuselage altered in detail but not principle. tat MOOR ie coke Eee ialied a 500 e 

2. Messrs. The Imber Anti-Fire Tanks Ltd., introduced compressed The final: Pan ait naactl eae as i & 
rubber buffers at the front of the tank and in place of metal straps 1st, India-Rubber & Gutta Percha Co.; 2nd, Imber Anti-Fire Tanks; 
and turnbuckles for fixing the end cradles, used leather thong. 3rd. Commander Boothby. “ 

3. Commander Boothby substituted a 3-ply outer casing in lieu of the Each of these designs showed marked supericrity in almost every — 
outer fabric shell and was requested by the Committee to reduce the respect to the standard service steel tank. Bs 
capacity of the fuel container proper to agree with the terms of the 
regulators Other Tanks 

Details of these modified tanks are as follows: Description of the unsuccessful tanks are appended below: 
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Tanks Submitted by Messrs, Beasley, Simms & Merris, 33, St. John’s 
Road, Langley, Nr. Birmingham 


= 7 No. 1 No. 2 
ummrvei@nt Of tan. kk et ete eee 78.5 Ibs. 73.5 Ibs. 
Meescapacity of tank ....... Pir cishais «fo oie ate 35.6 gals 34.8 gals, 
Be Weight per gallon capacity ......... 2.21 lbs. 2.11 Ibs. 
Memonape OF tank). ... 0... ee ese ceewuls Cylindrical Cylindrical 


These tanks were cylindrical and of all-metal construction. They 
consisted of a petrol-tight outer case containing an inner case with 
_ perforated ends, in two separate halves, suspended from flanges on 
outer case by means of very stiff compression springs. 

The tanks were slung between cross pieces at each end which were 
connected together by longitudinal tie rods, clips being used to secure 
the whole to the fuselage. 


. ; Tanks Submitted by Mr. Bengtsson, 53, Ilford Hill, Ilford, Essex 


a No. 1 No. 2 
j Weight of tank........ sjettiane'eisaa se phates 80.75 lbs 83.25 lbs. 
‘Capacity of tank ....... evsteattel fis ae ordencta tte 33.8 gals. 33.5 gals. 
_. Weight per gallon capacity........ esteekt . 2:39) 1bs 2.49 Ibs. 
MET SE OU SAD os nico Soesious sie s 0d cae a... Rectangular 
% This tank consisted of two parts. The fuel container and an outside 


‘shell, the space between being filled with sheet cork. 


. Si Tanks Submitted by Mr. Bramson, Facture, Gironde, France 


. : No. 1 No. 2 
Bepweight of tank .........0..00 Sseaietes - 60 Ibs; 62 lbs. 

_ Capacity of tank....... SS eeRABNC = weeds) Soe pals 36.1 gals. 

— Weight 7 sallon capacity......5.. Peter 1.5.7 IDS: 1.71 Ibs. 
MMA DELOL FAT 5. 5c abr cen se cadeuees.s Cubical 

Ss These tanks were provided with but one outlet and one inlet connection 


» and were of a very complicated construction; they had an inner compart- 
_ ment consisting of a duralumin frame covered with petrol-proof-doped 
_ silk over which was a layer of rubber “‘Caoutchouc mousse,” which is a 
_ material of the sorbo-sponge type, but with very minute cells not in com- 
munication with one another; the rubber, therefore, was not porous, To 
_ ensure that if pierced the hole would seal up, this rubber was fitted 
- under lateral compression and was held in place by a very fine mesh wire 
uze. 
4 oe This inner receptacle was slung in a metal framework by means of a 
wire net which was anchored to what eventually would be the four rear 
corners, another cover of fabric, caoutchouc-mousse, and a final one of 
fabric completed the tank. The last cover of fabric caoutchouc-fabric 
was kept a small distance away from the inner container by means of 
thin strips of wood, the space being utilized for COz under pressure which 
is communicated to the inner portion of the tank by means of a small hole 
meat the top. 
y The whole was mounted on four bearers which sat on the fuselage 
frame and were lashed in place by means of shock absorber elastic so as 
- ‘to allow a possible movement of approximately 4”. 


; ES Tanks Submitted by Mr. Brooke, 9, Parkside Terrace, Cullingworth, 
: Nr. Bradford : 


= No. 1 No. 2 
Mevciont of tank 2.05... ee eee ee eens 64.5 Ibs. 61.25 lbs. 
Mummeapacity of tank <1... 286. eee eee 37.2 gals, Due to leak 


> from damage, 

4 : capacity could 

ys not be taken. 
Weight per gallon capacity.............. 1.73 lbs, 

» Shape ar nets (on Sooc) Gop SeRe ai: Coopcrn Cubical 

rap The tanks were constructed with a rectangular inner metal tank built 

round a tubular framework and placed in the outer case, the surrounding 


space being packed with sheep’s wool. Outside the other case was an- 
other layer of sheep’s wool and around the whole were wound two 
- layers of fine irom wire. The inner framework was also bound in each 
direction by iron wire. The tank was held in place by five tension 
springs on each of four corners. 
_ Tanks Submitted by Mr. Delauny, 4 Rue Piedfort, Le Havre, France 
&'- No. 1 No. 2 
MUMeT OE Of tank 2s. ie ee eee eee te e's 107.5 Ibs. Received in 
Mummeanarity of tank ........2....0.s008 wea weobiaigals: badly damaged 
& ; condition and 
? not tested 
Weight per gallon capacity...........+.-- 3.4 lbs. 
UMMM POAT 2 /oiclsicla t Socre vs o's0.seicie's siee Cubical 


* The construction was similar to that submitted by Mr. Bengtsson, 

_ being a rectangular inner metal tank and outer case, with the intervening 
space packed with cork—see photograph 4685. This tank had but two 
connections, an inlet on top and an outlet at the bottom. 


_ Tanks Submitted by Mr. Dickinson, Torquay House, West Cross 
Lane, Swansea 


ae. No. t 

MMIC EEG EATIC. (ooo co cleins ccc hs cnc cde ccice cc euse esse aa gases 92.5 lbs. 
Capacity of tank ....... LaSaNS: CF p te eB aytg's: <9 oi veya ean nels 43.1 gals. 
Weight per AME CADACTLY «stale sects sos -/s bs aiabte ene Sevelne: ¢ 2.15 Ibs. 

MEDEA, Weg isco so esos cielers vive sete s we isiewg ties Cubical 


This tank consisted of an inner and outer tank, there being an air 
aad of 1%” between the two. This space was filled with lightly packed 
a 


sorbent cotton and a chemical solution. 
Tanks Submitted by Mr. Gibson, 16, Dyke Parade, Cork 


be “Ae 


- No. 1 No. 2 
DENNEN NEMEC isto. cso. cS vie vives ees we 50.8 lbs. 51 lbs. 
RETEST EAN C!s 2 5 dis 's 0s wisas es esis sie s 30.9 gals. 30.9 gals 
Weight per gallon capacity.........-.-.- 1.65 lbs. 1.65 Ibs 

_ Shape oo RERMUMMEESI SL crc cies > Vetcysie leis ae rere.0 10) Barrel-shaped 

¥ These tanks were barrel-shaped and of all-metal construction; they 


were made of but one casing with two ordinary baffles and two truncated 
_ conical baffles, the base of each pointing to the end of the tank nearest to 
it and the small end joined to the two ordinary baffles. 


Tanks Submitted by Captain Goeta, Instituto Sperimentale Aero- 
: nautico, 8 Lungtevere, Michelangelo, Rome 


2 No. 1 No. 2 
. eek of oe rye coins ye > o'eke.e\s ; ; Ce 4 oe 

MIME UAA TCI bn fie «i ota diss clere e+ .1 gals, .1 gals. 
ee Weight pee gallon capacity........+s.e+- 1.69 Ibs. 1.83 Ibs. 
ESS GSE Se Cylindrical 


They consisted of an inner tank of four separate compartments and an 
+ outer tank, the intervening space being filled with CO, or exhaust gas 
under pressure, approximately 3 lbs. per square inch. The four com- 
partments were intercommunicable by means of special non-return valves 
__ which, in the event of a crash, were intended to shut off any broken 
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compartment from the others. A small hole joined the outer space with 
the inner spaces, so enabling the petrol to be put under pressure. 


Tanks Submitted by Mr. Hobbs, 268, High Road, Wood Green, London 


‘ No. 1 No. 2 
Weight of tank, . osemetecs Valave ote elareerRremena re LS 78.5 Ibs. 
Capacity of tank....... tay (aia, tara) «gual sth tate 40.4 gals. 51.4 gals. 
Weight Eee gallon “capacity: .....'s.0\s tse ¢ 1.87 lbs. 1.53 lbs. 
Shape of tank. ; Ge ae +». Cubical 7B | 


These tanks consisted of an inner tank surrounded by cotton wool 
round which was wound a quantity of ordinary small mesh wire netting, 
more cotton wool, a netting of strengthening straps and the whole en- 
closed within a metal cover and more strengthening straps. 


Tanks Submitted by Mr. Osborne, Fredensburg, Hammers Lane, 


Mill Hills 
j No. 1 No. 2 
Weight of tank *impumences etones semen 69 lbs. 69.25 lbs, 
Capacity? of tank) eeeet eae.) amine 29.9 gals, 29.6 gals 
Weight pe SallanWeanaerty 5 sheers hers acevo 2.32 lbs. 2.34 lbs 
shape of tank’... QE an coc teen tenner Cylindrical 


The tank was made of celluloid fitted with celluloid cage and baffle 
plates and strengthened with special. celluloid girder work. It was en- 
closed in a specially built-up 3-ply cork container, which was then again 
enclosed in a special vulcanized india-rubber jointless cover. 


Tanks Submitted by Mr. Penfold, c/o Sir John Jackson, Ltd., 53, 
Victoria Street, London 


; No. 1 No, 2 
Weight of tank Sua... Stes s\n ac ghataiioten acne 93.5 lbs. 99.5 lbs 
Capacity of tank.:..... AIRE «+ soe whe Betora 30.5 gals, 32 gals. 
Weight per gallom @apacity....i..cs.eees 3.06 lbs. elles 
Shape of tank Jenene gee ecie.s tensetehs cbse Cubical 


_ Each tank consisted of a rectangular welded aluminium container, the 
sides and back of which were corrugated, placed in a wire cage and tightly 
packed with asbestos fibre, and around the whole was an outer metal 
casing. 


Tanks Submitted by Mr. Roberts, 32A, Mander Street, Wolverhampton 


- No. 1 No. 2 
Wieight\of tanks, peeeterte sicrs seca s'4¢ siertelae 72 lbs. 72 |bs. 
Capacity of) tate paemtere oetele ctesdaiersletereies 27.1 gals. 27.1 gals 
Weight, per gallon? capacity’.>.......02% 2.65 Ibs. 2.65 lbs 
Shape of tank JP awmee siieteise 6 ce ntitetneret Cylindrical 


_ Each of the compartments of which the tank was constructed opened 
into a central tube within which was placed a liner capable of being 
turned so as to shut off the several compartments when the machine is 
descending in flames, so that in the event of a crash the fuel which is in 
the broken compartment only will leak and not the whole. The fuel con- 
tainer was enclosed in an outer shell, a liquid fire extinguisher being 
introduced between the two. 


Tanks Submitted by Mr. Verhoeven, 118, Montignis, Chatilenau, 


Belgium 
: No. 1 No. 2 
Weight: of tank Givers! « «(0)~/o --14/era arian 127.5 lbs. 124.5 lbs. 
Capacity of tank....... Peay shecy cre Ferkaratete 39.5 gals. 38.4 gals, 
Weight [ee gallansicapacity’ 2.7 <..c:55.05 «ale 3.23 Ibs. 3.24 lbs, 
Shape. of ‘tank tun semen akidiaetee wl cradle iauane Cubical 


The tank consisted of inner and outer metal shells the space of ap- 
proximately 144” between the two being packed with sheet cork. 


The Giant Farman 


The world’s greatest biplane has just finished its final tests in the aero- 
drome at Orly and soon will commence trans-European flights. Probably 
it will be used in a ‘new attempt to cross the Atlantic late this summer. 
It is of Farman construction, with four propellers and four 400-horse- 
power motors, The wing spread is more than 100 feet. 

According to Aviator Boussotrot, its pilot, it will maintain a speed of 
100 miles an hour whilé carrying twenty passengers and baggage—a total 
load in excess of seven tons. Although it was designed for passenger 
service, experts who examined it during the recent salon d’aviation de- 
clared it to be an ideal craft for bombarding cities from a great height 
in the event of another war. : 


Portuguese Airmen to Continue Flight 


The Portuguese aviators, Capts. Saccadura and Coutinho, sailed May 9 
from Rio Janeiro for St. Paul Rock from Fernando Noronha on board 
the Portuguese cruiser Republic. 

The airmen took with them their new seaplane sent from Portugal on 
the steamship Bage, which was unable to land the machine at the Rocks 
because of rough weather, bringing it on to Fernando Noronha. They 
expect shortly to resume their flight from Portugal to Brazil, cut short by 
the accident to their first seaplane in landing at St, Paul Rock last month. 


Continental Air Couriers 


The latest development in aviation is contained in an announcement 
that an Air Courier Service has just been put into operation between 
London and Paris. Mr. Ransley S. Thacker, a barrister who has for 
several years been interested in aviation work, is the one responsible for 
this new enterprise. 

Mr. Thacker travels every other day by aeroplane to Paris, and returns 
in the same way next day. Shortly he may go to Paris and return on 
the same day. If the amount of business makes it necessary, and Mr. 
Thacker states that from his present experience it soon will be necessary, 
he will employ other couriers, who will be despatched by each of four 
daily services. 

Mr. Thacker is prepared to transact business or to execute commis- 
sions of any reasonable nature, and we can imagine many and varied will 
be the missions which he will be asked to undertake. 

Mr. Thacker’s offices at Granville House, Arundel Street, Strand, are 
open day and night, so that instructions may for urgent reasons be made 
at any time during the night, and in order to develop this service to the 
full special night flying services will, it is proposed, later on be in opera- 
tion; and in a short time it is hoped to have a Courier Air Service to 
Amsterdam, with connections to Berlin and Copenhagen, and also to 
Brussels, a direct service of couriers between London and Marseilles, and 
from Paris it will be possible to reach the most remote points by air. 

The personal nature of this sérvice is its raison d’étre, and the com- 
mercial and legal experience and negotiating ability of its founder should 
be most valuable assets. ‘ 

Mr. Thacker’s charges vary from six guineas to ten guineas according 
to the nature of the transaction involved, but in any case it is considerably 
lower than the cost of secnding one’s own messenger. ; 

It is shortly intended to open up offices in Paris, so that the business 


on that side may be developed also. 


A. S. O. A. Sixth Corps Area 


Short talks on the problems of the Air 
Service in the next war and the types of 
aeroplanes that are being developed to meet 
these problems were given at the May 
meeting of the Air Service Officers As- 
sociation of the Sixth Corps Area, in 
Chicago. The problems were presented by 
Eieut, Kal Price AasS) OO, Rit and the 
descriptions of the machines and instru- 
ments now being developed were given by 
Lieut. Dallas M. Speer, A. S. O. R. C. 

Following their remarks Major W. S. 
Wood of the reguar army spoke for some 
minutes on Customs of the Service, and 
the necessity of maintaining a high degree 
of discipline. He emphasized the import- 
ance of insistence on a smart military 
salute as a big factor in maintaining dis- 
cipline and morale. 


Air Service Offers Opportunity 


How can I become an Airship and 
Balloon Pilot and at the same time obtain 
a commission in the U. S. Army Reserve 
Corps? No doubt many young men, re- 
cently graduated from College or about 
to obtain the coveted sheepskin this coming 
year, would be interested in such a propo- 
sition and would be glad to grasp the op- 
portunity if they knew it existed. There 
does exist such an opportunity and it is 
not limited to college men alone, but in 
many instances, where a man is possessed 
of a good High School education, the cur- 
riculum of which includes sufficient mathe- 
matics and science, he may, upon satisfying 
the Examining Board as to his qualifica- 
tions, be admitted to the Air Service 
Balloon School as a cadet and candidate 
for a Reserve Commission. 

The Army Air Service has established 
schools for the training of Airship Pilots 
and Balloon observers. The object of 
these schools is threefold, first: to provide 
an adequate Officers Reserve Corps; 
second: to educate the young men of 
moder: times in Aeronautics, past and 
present, and the possibilities of aeronautics 
in the future; and, last, but by no means 
least :—to promote the science of commer- 
cial aeronautics. This last object will 
have a far reaching benefit if it is carried 
out as contemplated. Even at the present 
time commercial aeronautics has become a 
leading economic factor in some countries, 
and this country has far greater possibili- 
ties, due to the government monopoly 
which the Army Air Service has on the 
Helium supply in the United States. 

he question may here be interposed, 
“Why should this have any bearing on 
the possibilities of Airships?”’ Helium is 
a non-inflammable gas known to exist in 
the southwest part of the United States, 
particularly in Texas. Although, ad- 
mitting the highly inflammable character 
of Hydrogen Gas, there have been very few 
Airships destroyed, the cause of which can 
be traced either directly or indirectly to 
Hydrogen. Nevertheless, the known char- 
acteristics of this gas had at least a moral 
effect on the promotion of Commercial 
Aeronautics which the discovery of Helium 
alone can eliminate. 
_ Extensive investigations have been car- 
ried on to determine the extent of Helium 
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resources and considerable money ex- 
pended to develop the equipment neces- 
sary to place this gas on a production basis. 

A maximum monthly production of 
Helium is now possible, amounting to ap- 
proximately 1,000,000 cu. ft., and it is safe 
to predict that future production as re- 
quired is assured. Rie ; 

Some of the recently designed ships have 
a lift of between fifty (50) and seventy 
(70) tons, over all, or over the weight of 
the ship itself. The use of Helium will 
make ships of this type practically as safe 
for transportation as the present over-land 
express. A line of ships of this type from 
New York to Chicago, to St. Louis, to 
Omaha, to Salt Lake, to San Francisco is 
not a mere possibility, but within, say, ten 
years, it will more than likely be an actual 
fact. The airship today is in the same 
category as the automobile of 1905, and 
how many automobiles were seen on the 
streets in those days? Those who have 
prepared themselves for the situation will 
find ample opportunity for utilizing their 
knowledge when the airship takes its place 
among the approved modes of transporta- 
tion, and upon them will fall the responsi- 
bility of success or failure of commercial 
aeronautics, and to them will go the re- 
wards when success is finally achieved. 

It is impossible, in the brief space 
allotted, to go into all the possibilities of 
the airship. All that can be expected is 
to arouse your interest in this all-important 
subject to the extent that you will not 
let it rest without further investigating its 
possibilities and deciding whether or not 
the predictions are logical: for those who 
agree that they are, the Government offers 
a course of instruction leading to a Re- 
serve Commission at the Balloon School, 
Ross Field, California. 

The course at this school covers a period 
about of ten (10) months, and includes 
primary training in Airships. An advanced 
course in Airship work is offered at Lang- 
ley Field, Virginia, for those who com- 
plete the Balloon Observers’ and Primary 
Airship course at Ross Field. This ad- 
vanced Airship course covers a period of 
about six months, and when the cadet 
graduates he is competent to handle any 
Airship in this country at the present time. 
This advanced course at Langley Field is 
not necessary to qualify’ for a Reserve 
Commission as it is given on completion 
of the Balloon Observers’ Course. While 
retaining a Reserve Commission in the Air 
Service, the qualified Pilot may, as the 
opportunity presents itself, continue his 
flying training by taking periodical flights 
in the craft he is eligible to pilot. 

Cadets are paid at the rate of $75.00 a 
month, exclusive of board, lodging and 
clothing. Applicants are desired between 
the ages of 20 and 25, preferably not over 
30, and unmarried. 


The 103rd Division 


Progress in the organization of the 103rd 
Division, Air Service, has been fairly rapid 
considering conditions. Other Air Service 
units will be organized later. They will 
come under the head of “Army Troops.” 
Names and qualifications are now being 
considered and set aside for the 436th 
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Pursuit 
437th Pursuit Squadron, Deming, New 
Mexico; 438th Pursuit Squadron, Santa 
Fe, New Mexico, and 439th Observation 


Squadron, Pueblo, Colorado; 


Squadron, Phoenix, Arizona. No Corps 
Air Service troops or lighter-than-air units 
have been allocated in this divisional area. 

A keen interest in Air Service activities 
exists among reserve officers. All that have 
been interviewed are anxious to get hold 
of the “old stick” again and make inquiries 
as to the possibilities of a fifteen-day train- 
ing period. 
enough interest to write their Congress- 
men in Washington urging them to make 
sufficient appropriation for the Reserve 
Training Camp and to sustain the four 
million dollar appropriation. 

Captain Charles A. Pursley, Air Service, 
was assigned to duty with the 103rd Divi- 
sion, Air Service (8th Corps Area) with 
station at Colorado Springs, Colorado. 
Two rooms in the Federal Building at Colo- 
rado Springs are set aside for the head- 
quarters of this Division. 

Captain Pursley, in his endeavor to ob- 
tain a suitable flying field at Colorado 
Springs or in the immediate vicinity, has 


Some of them have shown 


ee 


invited recommendations as to a site from “| 


the Chamber of Commerce, civic organiza- 
tions and citizens of the community. He 
has already inaugurated a publicity cam- 
paign. 


Further Tests of MB-7 


Pilots at Mitchel Field had the pleasure, 
during the week ending April 15th, of 
watching the little Thomas-Morse Mono- 
plane MB-7 make test flights. Lieut. 
Flier, U. S. Marine Corps, the pilot, put 
the little ship over a measured course. 
The time for the flight has not been offi- 
cially given out and the speed is not 
known. ~The pilot estimated, however, 
that the little plane made well over 190 
miles per hour. This ship is a monoplane 


with a wing spread of only 16 feet, is 


powered with a 300 h. p. Wright motor, 
and consequently has a very high landing 
speed. Thus far the pilot has successfully 
flown the monoplane on numerous occa- 
sions without the slightest mishap. 


Reserve Officers Visit Kelly Field 

Reserve officers from all branches of 
the service visited Kelly Field on April 
7th in charge of Major Thomas Duncan 
and Lieut. W. A. Morris. This party, 
about sixty in all, witnessed the formation 
of DH’s and XBIA’s. Major Reynolds, 
commanding officer of Kelly Field, guided 
the party down the line, describing each 
event that took place. Much interest was 
exhibited in the GAX and its possibilities. 
An exhibition flight in this plane was made 
by Captain Shea to demonstrate the psycho- 
logical effect of a low, harassment plane 
on ground troops. All left with a feeling 
that such a plane would be rather dis- 
turbing. 
April Flying Record at Carlstrom Field 


Records of the Flying Office at Carls- 
trom Field show a total of 2,439 hours 
and 50 minutes flying time for the month 
of April, 1922. This time was flown in the 
following type ships: JN4-6 Curtiss, 
DH4B, Vought, Spad, Thomas Morse and 
Nieuport. 
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The Design of Model Propellers 
An outline of the practices of the Illinois Model Aero Club 


stored in the rubber into mechanical energy for overcom- 

ing the drift or the resistance of the machine as it passes 
through the air. The amount of thrust given by the propellers 
has very little effect upon the speed of the model as the formula, 
speed = (weight % = surface X Ky)¥, will show. The ex- 
cess in thrust, i.e., the thrust that is not directly used in over- 
coming the drift of the model, forces it to climb. As Ky or the 
lift coefficient of a given model wing varies but very little dur- 
ing its flight, the speed of a given model is nearly constant 
throughout its flight, the excess in thrust at the beginning caus- 
ing a quick rise then, providing, of course, the model is properly 
powered. 

The area of the model wing should be reckoned from the 
speed of the propellers rather than vice versa. The frame and 
propellers should be first built and assembled; then as much 
rubber put on the frame as it will stand for all-around flying. 
(And remember a flying model is not doing its best unless the 
frame is loaded till just below the breaking point with rubber.) 

Then the rubber should be wound full and the average R.P.M. 
until the rubber is about one-half unwound taken. This used in 
the formula R.P.M. x Pitch * 60 + 12 * 60 * 100 = 8 (total 
weight divided by x or the unknown area in square feet) V2 
will give the area needed for the propellers used. 

The aim in the design of a model propeller should be efficiency. 
Up to a certain extent, with all other things equal, the larger 
the propeller the more efficient it will be, for the end loss grows 


BI sto: propellers on a model aeroplane transform the energy 


relatively smaller as the propeller grows larger, and also the 


forward exactly the same distance. 


larger propeller is not so likely to be working in air disturbed 
on a previous revolution. 


Unfortunately, however, there are some serious limitations as 
to the size of model propellers. They cannot be too large on a 
twin-push or the frame will be so wide that the efficiency gained 
in propeller design will be lost in the inefficient angle of thrust. 
Slight overlapping of the circles described by the propeller 
blades on a twin-push is advisable, but must not be overdone. 
On a hydro, the larger the propeller the higher the machine 
must set from the water, and the hydro model that is set high 
above the water is not likely to be a record breaker. In this 
connection a four-bladed propeller, while a hard thing to con- 
struct and not efficient unless of a high pitch, has nevertheless 
made an efficient model. 

For the same reason that propellers should be large, the 
blades should be narrow and the same limitations prevail. The 
tips, where possible, should be narrow with the widest part of 
the blade about 65% of the distance to the tips. Sweeping tips 
are advisable except that such tips usually split easily. 

In the securing of efficiency the blades of a propeller must 
have a true or constant pitch; that is, the pitch must at any 
point on either blade be the same, for when the propeller turns 
around every part of the blade should have a tendency to go 
To make this possible, the 
angle of a blade must become greater and greater as the hub 
is approached, reaching an angle of 90 degrees at that spot, for 
as the blades turn about the tips travel through a larger circle 
than points nearer the hub and such points must go forward at 
a proportionately greater angle to keep in pace, so to speak, with 


the outer part of the blade. 


In a carved propeller there are several ways of getting a true 
pitch, but the easiest and most satisfactory is to carve the pro- 
peller from what is known as a Wright blank, patterned from 
the original Wright aeroplane propeller. 

That the pitch of a propeller carved from such a blank would 
be true and constant can be easily shown. The formula for 
calculating pitch, taking the measurements from either end of 
the blank, is, pitch equals phi-D thickness divided by the width. 
Then if the pitch is true P must equal the same thing for any 
spot on either blade. Let X be the distance of any spot from 
the center, then the pitch at that spot would be pitch = phi 
(d — 2X) (thickness + (W-D — 2W. X¥%4D). Putting the 
values for P equal to each other, then, phi D T/W = phi(D — 
2X)T =- (W-D — 2W X/D), which, being an identity, shows 
that a propeller carved from a Wright blank will have a true 


helical pitch. 
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However, if the builder wishes to construct a bentwood pro- 
peller, then the pitch must be made constant by a different 
method. Finding the correct angle at a number of spots on each 
blade by means of a geometrical construction is perhaps the 
easiest method. The proper angles once found are transferred 
to the propeller by means of templates. 


It must not be understood that either of the above methods 
will give an absolutely true pitch in practice. Only an approxi- 
mation to a true pitch can practically be obtained because of 
variations of the lift and drift coefficients, i. e., parts of the blade 
nearest the hub which revolve at a high angle are less efficient 
than the part farther out which revolves at a lower angle. Some 
of this departure from the helical can be obviated by increasing 
the depth of the section as the hub is approached, which is 
usually done anyway to obtain the desired strength. j 


The size of the propeller to be used on a given model should 
be estimated from the size and strength of the frame. On a 
twin-push the propeller should be as large as the frame permits 
with a slight overlapping. On a tractor the diameter of the 
propeller is left to the discretion of the builder. The pitch of 
the propeller on a twin-push is usually about 114 times the 
diameter, and a little less on a tractor, although this is largely 
left to the choice of the builder. Some model builders always 
carry two sets of propellers with them for each model, one set 
having wide blades and the other set having narrow blades, 
while the pitch and diameter are about the same; this allows 
Sa to make the most of the existing conditions at the flying 

eld. 


As has been stated, the pitch of a propeller can be found from 
the dimensions of the block from which the propeller was carved 
by means of the obviously true formula: pitch equals phi-D. 
(TW). In laying out a blank from which to construct a 
propeller, a certain pitch is usually desired, as is the diameter 
and width (for whether narrow or wide blades are desired 
should have been previously decided). Then the thickness alone 
is lacking. Transposing, we obtain: T equals phi: W = pli-D. 

Of the general methods of constructing propellers, i. e., carv- 
ing and bending, carving is the method now in vogue, although 
the pee have had some sensational success with the other 
method. 


The Illinois Model Aero Club 
By Joseph Lucas 


The Illinois Model Aero Club was founded during January, 
1912, to popularize and study the science and art of aviation 
through model aeroplanes. This organization was one of the 
first madel aeroplane clubs to be organized in the world, and it 
has advanced steadily while many other similar organizations 
formed later have fallen by the wayside. At present it is in its 
ninth year of successful operation. 

Since the first model contests were held early in 1912 up until 
the present time the club has progressed until it now holds nine 
of the ten world’s records recognized for models of the rubber- 
driven type. In addition to holding these records the club is the 
permanent owner of the Villard Trophy as a result of having 
won the National Model Aeroplane Competition three consecu- 
tive times. This competition consisted of a series of contests 
each year in which clubs from all over this country were en- 
tered. Practically all of the individual prizes, as well as the 
Villard Trophy, were won by members of this club. 


From these facts it is easily seen that the Illinois Model Aero 
Club has been very successful in its work, and it is desired to 
continue this success by helping all who are interested in model 
flying or in aviation in general, and by popularizing this game 
throughout the world. It must be brought to as high a standard 
as possible and gain that high degree of respect and considera- 
tion which it deserves. There never was a mechanical field 
which held so much fascination for boys, not even the wireless 
craze, that model building and flying has not surpassed. There 
can be no doubt that all its effects are beneficial, not only to the 
brains and hands of the model builder but to those leaders in 
the aviation world who welcome suggestions by model experi- 
menters. 
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Radio Tells Aircraft Altitude 


The uses to which wireless is being put 
on aircraft apart from ordinary commun- 
ication are yearly becoming more impres- 
sive. The latest idea is to use wireless 
for informing the aeroplane pilot of his 
exact height above the ground. 

Two methods are under consideration. 
The first makes use of the noise of the 
engine, which is caught in a series of mi- 
crophones on the ground, enabling the 
height of the machine to be ascértained 
and transmitted to the pilot by wireless. 
In the second use is made of a proximeter, 
acting upon the principle that when elec- 
trical oscillations are set up in a circuit the 
*frequency of these oscillations depends 
upon the electrical capacity and inductance 
of the circuit. 


Radio to Join Five Countries 


On returning from the International 
Radio Conference yesterday Edward J. 
Nally disclosed the fact that a new radio 
service that will link five nations together 
was one result of the gatherings in Cannes, 
Paris and later in London. 

The conferences were carried on under 
the auspices of the Commercial Radio In- 
ternational Committee, and this agree- 
ment has been made between representa- 
tives of companies of England, France, 
Germany, United States and South Amer- 
ica 

The new circuit will be operated in New 
York, Paris, London, Berlin and Buenos 
Aires. Mr, Nally, who is the president 
of the Radio Corporation of America, 
came back on the steamship Homeric after 
several weeks abroad attending the con- 
ferences. He told The Evening World 
that many important questions affecting 
the development and operation of wireless 
were considered and satisfactorily settled; 
in particular, the questions dealing with the 
extension and development of worldwide 
telegraph and telephonic communication. 

The first of these new international 
services will be in Argentina, where a 
super-powered station is now in course of 
construction and which will be completed 
soon. It will be located near Buenos Aires 
and will be capable of transmitting and 
receiving simultaneously with the sta- 
tions to be erected in this city, Paris, Lon- 
don and Berlin. 

Another conference will be held by 
technical experts of committee in Berlin 
late in June to conclude the worldwide 
connection of other countries by wireless. 

Mr. Nally said that the people in Europe 
are intensely interested in the develop- 
ment of the radiophone and broadcasting 
service in the United States. Owing to 
existing laws their many difficulties will 
have to be overcome by several of the 
governments before broadcasting is done 
on the same broad plane as in the United 
States. 


Progress Rapid in Sea Radio 


There has been a great change in the 
mode of communication to and from 
steamships through the radiophone dis- 
covery. The first transatlantic steamship 
upon which a wireless telegraph apparatus 
was installed was the St. Louis of the 
American line. It was installed by Gug- 
lielmo Marconi, the inventor, who super- 


intended the work from the top deck in 
November, 1899, when the St. Louis was 
making her fifty-second voyage eastward 
toward Southampton. Communication 
with the English shore was established 
when the vessel was sixty-six miles from 
the Needles. Today great wireless towers 
are able to flash messages half way 
around the world by telegraph and every 
modern steamship is equipped with both 
the wireless telegraph and telephone ap- 
paratus. j 

Some of the larger vessels are enabled 
to receive messages in the telegraph code 
from a distance equal to the width of the 
Atlantic, but for sending their transmit- 
ters will not carry so far. However, with 
the present telegraph system, a traveler 
during a transatlantic voyage may com- 
municate with the shore at any time that 
other ships are willing to relay messages. 

That this same system may be further 
embellished by the radio telephone is now 
the hope of the various big broadcasting 
companies who are making the tests with 
both incoming and outgoing steamships 
and at the same time making history. 


A Warning to All Radio Phone Fans 


If you are a radiophone fan—and if 
you aren’t you must be the man Bob Davis 
once described as “the most extinct of his 
species’—if you are one. of the growing 
thousands who get companionship, knowl- 
edge and recreation out of the little black 
box, be prepared for an explosion. While 
you are about it better get prepared for a 
lot of explosions. They’ll be coming along 
with the first hot weather, says Ernst F. 
W. Alexanderson, chief engineer of the 
Radio Corporation of America, in an arti- 
cle, “The Imp in the Radio Box,” in 
Collier's Weekly for May 13. He warns 
that these explosions will raise so much 
ruction that the radiophone owners switch- 
ing in for their nightly concert will feel 
“as if they had been put into a steel tank 
against which a husky regiment of boys 
was throwing tons of everything, from 
buckshot to paving stones.” 

These explosions, Mr. Alexanderson ex- 
plains, are first cousin to the lightning. 
Their other name is static. Mr. Alexan- 
derson writes: 

“This summer the new owners of radio 
apparatus will have to learn the fact 
which amateurs have long known—that 
their sets will give only about half normal 
service during hot weather. It will de- 
pend a good deal on the location of the 
receivers with reference to the sending 
stations. Those within about twenty 
miles of the broadcasting centers should 
be able to hear signals and conversation 
and music most of the time, though often 
with a background of rumbles and cracks. 
Those farther away will héar propor- 
tionately less. It will be seldom indeed 
that it will be possible to receive from 
stations several hundred miles away, as 
has been done by many during the winter. 
This is true of radio receivers of all kinds. 
The static imp plays no favorites.” 

But there are ways to beat the static 
imp. One is to run a straight wire about 
400 yards long (which corresponds with 
the radio broadcasting wave length) in the 
general direction of the station from which 
signals are to come. If you cannot com- 
mand such magnificent distances for your 
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aerial you can rig up one of the “loop” 
type—a long wire wound several times 
around a vertical wheel, and turn the rim 
of the wheel toward the sending station. 
Much can be accomplished also in elimi- 
nating static by sharp turning. 

Most of us, Mr. Alexanderson . says, 
will have to wait for cold weather to come 
again before we are real happy with our 
radiophones, but he promises that by 
the time another summer comes around 
the radio experts will have made a big 


advance toward the solution of radio’s 


biggest present problem. 


Radio Set Acts as Barometer 

Many experienced radio enthusiasts are 
able to predict, with a fair degree of ac- 
curacy, the advent of cloudy or rainy 
weather. When the static in the air is 
particularly heavy, which is evidenced by 
a loud hissing sound in your receivers, 
you may be quite sure that bad weather 
is close at hand. This may be observed 
on small crystal sets as well as on more 
elaborate apparatus. 


Europe Interested in U. S. Radio Progress 

The people of Great Britain and the 
countries of Europe are viewing with 
great interest the strides made by the 
United States in the use of the radio 
telephone and are preparing to develop 
the newest wireless invention on a similar 
scale, according to Edward J. Nally, who 
is president of the Radio Corporation of 


America and who returned to the United 
y 


States from abroad this week. 
Broadcasting will encounter a number 
of difficulties in Europe which have not 
faced the pioneers in the United States, 
Mr. Nally said, because of the small size 
of some of the nations, the varying lang- 
uages and laws of restriction which may 
be made in respect to sending messages 
across national boundaries. Great Britain 
has already started broadcasting, however, 
as have France and Germany. The latter 
country has already established an ex- 
tensive financial and general news service, 
which is being broadcasted to a number 
of places in Holland, Denmark and other 
of the smaller neighboring countries. 
“The people of the European countries,” 
said Mr. Nally, “are extremely interested 
in the reports being published there of the 
surprising development and extension of 
the radiophone in the United States, and 
are preparing to deal with it. Owing to 
existing laws there are many difficulties 
to overcome in the way of limiting regula- 
tions and restrictions with probable inter- 
ference among the several countries, how- 


Mr. Nally attended the conferences of 
the Commercial Radio International Com- 
mittee, which were held in Cannes, Paris, 
and later in London. Representatives of 
the Radio Corporation of America, the 
Compagnie Generale de Telegraphie sans 
Fils of France, the Gesselschaft fur 
Drachtlose Telegraphie M. B. H. of Ger- 


many, and Marconi’s Wireless Telegraphy — 


Company, Ltd., of Berlin. 

The head of the Radio Corporation 
said that plans were under way for the 
immediate construction of wireless sta- 
tions in a number of localities. particularly 
in South America. Through agreement 
between the four companies of the Inter- 
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national committee service for commercial 
purpose was to be improved materially 
in the near future. One of the large 
stations is already in the process of con- 
struction in Argentine and will transmit 
and receive from similar places.in New 
York, Paris, Berlin, and London. 

“The conference,’ said Mr. Nally, “con- 
sidered the extension and development of 
wireless communication generally and_ it 
was agreed that, in order that commercial 
wireless telegraphy and telephony should 
be developed to the best advantage in the 
interests of the public and of international 
commerce, in the construction of wireless 
stations every care must be taken to avoid 
interference. It was decided that the four 
companies shall not erect and will not 
view with favor the erection by others of 
any stations which will entail the radia- 
tion of harmonics or secondary waves be- 
yond the agreed distance outside the limits 
of the definite wave bands allotted to each 
particular station.” 


Business Men Form National 
Radio Council 
A National Radio Chamber of Com- 
merce has been organized for the purpose 
of remedying some conditions which have 
arisen in the radio industry as an inevit- 
able result of the over-rapid growth of 
the industry in the past months and to 


group together manufacturers whose radio 


products are of such dependable character 
as to maintain favorable public opinion 
toward the radio industry. 

It is stated that eligibility to member- 
ship will depend, not on the size of a con- 
cern, but rather upon the quality of the 
product manufactured. The original group 
consisted of about fifteen manufacturers. 
New members will be added to this body 
by invitation, to the number of about 
‘twenty additional concerns whose busi- 
ness standing and products are known to 
be of a high order. The quality of the 
products of candidates for membership 


will be determined upon by a board of 


five members. 

The Radio Chamber of Commerce plans 
shortly to organize a Credit Bureau for 
the interchange of credit information. 

At a meeting recently held in New 
York plans were outlined and the fol- 
lowing officers elected: 

President, Alex Eisemann of the Freed- 
Eisemann Radio Corporation; first vice- 
president, Charles Keator of the De For- 
est Radio Telephone and Telegraph Com- 
“pany; second vice-president, William Dub- 
ilier of the Dubilier Condenser Company ; 
secretary, Frank Hinners of the Home 
Radio Corporation, and treasurer, Joseph 
D. R. Freed of the Freed-Eisemann 
Radio Corporation. 


Women Form Radio League 


The Women’s Radio League of Amer- 
‘ica, Inc., held its first annual meeting on 
‘Tuesday evening, May 2, in room 907 Y. 
‘W. C. A. Building, Fifty-third street and 
Lexington avenue. 

The following officers were elected: 
President, Miss Abbie Morrison; vice- 
president, Mrs. Eleanor G. Regan; secre- 
tary, Mrs. J. Koch; treasurer, Miss Eliz- 
abeth Rhodes. 


The regular meetings of the league are 


ne — 


held on the first and third Tuesday even- 
ings of every month at the above address. 
Code practice for those who wish it is at 
8 p. m., business meeting at 8:30 and the 
speaker of the evening at 9. 

At the next meeting, on May 16, A. H. 
Hebert. an official of the American Radio 
Relay League and member of the second 
district executive council, will speak on 
“Co-operation and Organization.” 


All women interested in radio are in- 
vited to attend these meetings, and if de- 
sired courses in radio telegraphy or 
telephony can be arranged for. : 


State Police to Get Radio 


The superintendents of state police of 
the states of New York, Massachusetts, 
Connecticut, Pennsylvania, New Jersey 
and Michigan, in conference in New York, 
seriously discussed the advisability of 
equipping their stations with radio sys- 
tems. A system has already been installed 
in Pennsylvania which will be officially 
tested this week. ; 


Book Reviews 


Two very good books have been sent in 
this week by the Technical Book Com- 
pany, New York. Both books are writ- 
ten by an author whose technical works 
have had national indorsement, James: R, 
Cameron. The first. book is “Radio for 
Beginners.” This volume treats in an un- 
derstandable manner the subject of radio, 
from the theories of elementary electricity 
to the adjustment and operation of the 
different types of modern receiving sets. 
A number of outfits being supplied by the 
larger radio concerns are described in de- 
tail, and instructions for getting best re- 
sults out of these sets are also given. The 
other book is the ‘‘Radio Dictionary,’ a 
little book containing a wealth of material. 
All the terms usually met with in radio, 
electricity, and allied subjects are simply 
defined. Both books would make a valu- 
able addition to any beginner’s library. 

The James A. McCann Company, 188 
West Fourth street, New York, offers a 
very good book at a very reasonable 
price. It is “Amateur Radio,” by Maurice 
J. Grainger, radio expert, formerly with 
the Westinghouse Electric Company and 
the United States navy. It opens up with 
the fundamentals of electricity and leads 
on to practical operation and theory of 
the most advanced amplifier sets. Each 
piece of apparatus is explained in an un- 
derstandable manner. Near the end of 
the book is given a glossary of the most 
important radio terms, and also valuable 
information concerning time signals and 
radio laws and regulations. 

A. little book of merit, “Radio Made 
Plain,” by John D. Haskell, is published 
by the Radiox Associates, 222 Charles 
River road, Cambridge, Mass. This little 
book presents in question and answer 
form a most useful and interesting mass 
of data needed by the newcomer in the 
radio game. Equipment, installation, and 
use and radio terms are treated in regular 
order. A quarter buys it. 


Proper Tuning Big Factor in Radio 
Receiver 


Tuning of the receiving to the beginner 
is a thing that has a lot of mystery con- 
nected with it. The question has been 
asked, “How do you know where to pick 
up the desired signal?” There is no way 
to tell on a set that the amateur is not 
familiar with. But, after the set has been 
in operation for a little while, the beginner 
will soon learn exactly where to pick up 
the desired signals. Most sets have dials 
on them that are divided off into 180 de- 
grees with the numbers engraved on them 
for every ten degrees. These numbers have 
nothing whatsoever to do with the wave- 
length of the station, but are simply put 
there to enable the operator to remember 
easily at what point a station will be heard. 
Usually the lower numbers represent the 
short wavelengths and as the dial is turned 
about the longer waves will be heard. 


With most sets it is a very simple matter 
to soon learn exactly where the desired 
signal may be heard, and the set may be 
lett in the same setting all the time if it is 
used just for receiving the broadcasting. 
In other words, the set is tuned to receive 
the music from W J Z, and there is no 
necessity to move the knobs again unless 
other stations are wanted. 

The theory of tuning is a long and com- 
plicated study, and a few words on the 
subject may clear up a lot of misinforma- 
tion. In the first place, every transmitting 
station has a certain wavelength upon which 
the transmitted signals or voice is transmit- 
ted. The receiving set, however, is cap- 
able of receiving several wavelengths. by 
turning the knobs about. A transmitter can 
also be made to transmit on several wave- 
lengths, but cannot be tuned as fast as 
receiver. When your receiving set is 
tuned to receive a certain transmitting set 
it is in resonance with the other station. 
A simple way to explain this is to say that 
the wave lengths are very nearly the same. 
This is accomplished by adding or sub- 
tracting a certain number of turns of wire 
in the coils and thus equalize the wave- 
lengths of the two stations. By the ad- 
dition of different pieces of apparatus it is 
possible to make this tuning very sharp, 
and there are some sets that will receive 
the desired signals only. However, these 
sets are very expensive and the operator 
has to be an expert. The average amateur 
set will not tune sharp and a great deal of 
trouble has been caused by some beginners 
fling complaints about some amateur spark 
transmitter. Usually the spark transmitter 
is tuned to a sharp wave and is operating 
legally, while the beginner’s set is the one 
that is at fault, as it is incapable of sharp 
tuning. If more beginners would study 
up on these facts before purchasing a set 
there would not be so much interference. 
Many amateurs have home-made receiving 
sets with which it is possible to sit and 
listen to W J Z all the evening without 
hearing a single interfering station. 

Of course, there are certain cases where 
it is impossible to tune out the unwanted 
station with any set. Some amateurs are 
unfortunate enough to be located very near 
one of the naval or ship stations, and it 
is impossible to do any tuning, owing to 
the close proximity of the transmitter. 
When buying a set ask for a demonstra- 
tion showing the selectivity of the set, as 
by doing this the beginner will save himself 
a great deal of trouble in the future. 


Lift and Drag Effects of Wing-Tip Rake 


This report (No. 140) by A. F. Zahm, 
R. M. Bear, and G. C. Hill of the National 
Advisory Committee for Aeronautics 
deals with a description and report of 
tests carried out at the Washington Navy 
Yard on models of the RAF-6, Albatross, 
the Sloane aerofoils to determine the ef- 
fectiveness of the conventional wing-tip 
rake in improving aerofoil characteristics. 
Two degrees of rake were tested on each 
model: the trailing edge being always 
longer than the leading edge. The re- 
sults are compared with the values com- 
puted by standard formulae in use at the 
time the tests were conducted. 

A copy of Report No. 140 may be ob- 
tained upon request from the National 


Advisory Committee for Aeronautics, 
Washington, D. C. 
Personal 


Major ‘BB: Ma Atkinson, A. 'S., )te- 
turned from the Letterman General Hos- 
pital on May 4th, and again assumed com- 
mand of Mather Field. 
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IT IS NO SECRET 


The best equipped plane does the most business. How are you equipped to do more business?: 
Have you the necessary equipment to give your plane the finishing touches ? 


Distant Thermometers yi Yellow, daylight, Huge Smoke Trail, At- 
Warner Tachometers i tracts crowds every time, burns ten min- 
Warner Tachometer shafts i utes 


Van Sicklen Tachometers P Safety holders for above; attaches to wing 
Shafts for above x Includes switch, batteries, wire, complete 
Wicker seats i with instructions 
Cushions ; Daylight Bombs 
Safety Belts a Daylight Bombs which release parachute 
Side Cowls for Canuck, per pair .: 3 with American flag 
Altimeters a A Aileron, Canuck, Upper 
4. Ailerons, Canuck, Lower 
Leather Helmets 4 A Aileron Spacing Rods, Long 
Resistal Goggles i Aileron Spacing Rods, Short 
Leather Coats H Bronze bushing for 26x4 wheel, each 


JOHNSON AIRPLANE AND SUPPLY CO., DAYTON, OHIO 


TRADE MARK 


DOPES AND COVERING MATERIALS 


Can be obtained through 


JOHNSON AIRPLANE & SUPPLY CO. Dayton, O. 
FLOYD J. LOGAN 712 Superior W. Cleveland, O. 
F.C. AYARS 329 East 81st St. Los Angeles, Calif. 
JAMES LEVY 2055 Indiana Ave. Chicago, Il. 
DE LUXE AIR SERVICE Asbury Park, N. J. 


ROBERTSON AIRCRAFT CORP., 
5248 Oakland Ave., St. Louis, Mo. 


or from 


TITANINE, Inc., Union, Union County, N. J. 


NOW AVAILABLE FOR YOUR AUTO P LY W O O D 


“The Plug That Cleans Itself’ 


Water Resistant Panels 
Saves ore 
= B-G: 


Power Made According to 
GUARANTEED CARBON AND OIL PROOF Government Specification 


Recognized as the best for aeroplanes Any Size or Thickness 
its success for automobiles is ass 


B-G CORPORATION New Jersey Veneer Co. 


If your dealer cannot supply you, send us his name and $1.00 


for each plug, stating name and year of manufacture of your Paterson, N. ds, U. S. A. 


ear. 


/ MOTOR REBUILDING 


CYLINDER GRINDING 
ALUMINITE PISTONS 


Iron Pistons, Piston Pins and Rings. 


COMPLETE MOTORS 


Parts for all airplanes and motors. 


STONE MANUFACTURING CO., Inc. 


Supreme Propellers 


For 
immediate 
delivery 


Future Location, 2623 Olive St., ST. LOUIS, MO. 
Pioneer Propeller Builders Established 1910 


FOR SALE 


Finest equipment in U. S. for motor work. 


1. bbls. $1.00 allon. 5 oz. 
ay lots ce pial So 4” Turnbuckles 30c each. 
: Wicker Pilot Seats $2.00 each. 


GREEN ENGINEERING COMPANY 


Dayton, Ohio 
Main St., at Burns 


Spar Varnish $2.25 per gal. Cushions $1.00. All f.o.b. cars, 
Tyco’s Altimeters $15.00. Columbus, Ohio. 


MAX TOPPER & ROSENTHAL 


11th Ave. and P. R. R. Tracks Columbus, Ohie 


Acetate Dope, guaranteed 55 | A. C. Metric Spark Plugs $4.00 | 
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Dealers wanted 


os is te 


ELIVERING a 3-place Lincoln Standard Tourabout to Messrs. BelJ and Long of 

Kansas City, Mo., December 21st, 1921, at zero temperature. (Note the aluminum 

covering on lower half of the radiator.) On account of the extreme weather conditions 
their flying instruction was transferred to the Oklahoma City flying field. 
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Nebraska Aircraft Corporation 
Lincoln, Nebraska 
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Week after week they have been joining up with 
Curtiss, because they know the flying business, they 
know aeroplanes, and they believe in Curtiss. They are 
the largest and most successful flying organizations in 
the United States, and that is why they all use and sell 
Curtiss Aeroplanes, Aeronautical Motors, and Spare 
Parts. Visit their fields; get acquainted with them; use 
their service. This is a pretty good indication that 
“Curtiss service covers the continent.” 
Curtiss Eastern Airplane Corp., Philadelphia, Pa. Harry J. W. Hiles, Gothenburg, Nebraska 
Curtiss Northwest Airplane Co., Minneapolis, Minn. Gulf States Aircraft Co., Scottsbluff, Nebr. 
Curtiss Humphreys Airplane Co., Denver, Colo. Gulf States Aircraft Co., Shreveport, Louisiana { 
Curtiss California Aviation Co., Los Angeles, Calif. ' Concord Aircraft Co., Concord, New Hampshire . 
Earl C. Cooper Airplane Co., San Francisco, Calif. E. M. Ronne, Buffalo, New York a 
Sierra Aircraft Company, Pasadena, Calif. American Airways, College Point, New York 
H. L. Lambert, Eldorado, Arkansas Russell Holderman, Queens Village, L. I., N. Y. 7 
Walter T. Varney, San Francisco, Calif. Floyd J. Logan, Cleveland, Ohio § 
Kelso Aviation Co., Lewiston, Idaho Johnson Airplane & Supply Co., Dayton, Ohio ; 
James P. Curry, Aurora, Illinois J. Bringe & Emrick, Pataskala, Ohio aa 
Dallas M. Speer & Co., Chicago, Illinois Oakley & Askew Aerial Service, Ardmore, Okla. : 
La Parle and Miller, Chicago, Illinois J. Earl Fladeland, Duncan, Oklahoma i” 
Ralph C. Diggins Co., Chicago, Illinois Frank A. Hines, Guthrie, Oklahoma Da 
Checkerboard Air Service Corp., Maywood, Illinois Harned & Long, Guthrie, Oklahoma a 
Varney Aircraft Co., Peoria, Illinois Southwest Airplane Co., Tulsa, Oklahoma | 
Sheldon Airline, Sheldon, Illinois Oregon, Washington, Idaho Airplane Co., Portland, Ores 
Kokomo Aviation Corp., Kokomo, Indiana Earl F. Evans, El Paso,. Texas a 
Wallace Bros. Aero Co., Bettendorf, Iowa N. B. Ison, Houston, Texas 4. 
Donaldson Brothers, Milford, Iowa R. W. Mackie, Houston, Texas a 
Hill Airplane Co., Arkansas City, Kansas Marion Sterling, Waco, Texas : 
Cecil J. Lucas, Arkansas City, Kansas H. F. Hanes, Wichita Falls, Texas \ - 
L. B. Conn, Stanford, Kentucky Osgood & Stickney, Bellows Falls, Vermont ri 
Bowman-Parks Aero Co., Louisville, Kentucky Cleveland Air Service, Coventry, Vermont a 
John H. Thompson, Detroit, Michigan Burke-Jones-Salisbury Aero Corp., Randolph, Vermont 
Michigan Airways, Inc., East Lansing, Michigan Foster Russell Aviation Co., Spokane, Washington a 
Cantwell Aircraft Co., Bucklin, Missouri United States Aircraft Corp., Spokane, Washington 5. 
Ray Stephens, Joplin, Missouri J. G. Rankin, Walla Walla, Washington i, 
International Aircraft Co., Kansas City, Mo. Bob Shank Aerial Taxi Co., Huntington, W. Va. 7 
C. R. Wassall, St. Louis, Missouri B. B.. & B. Aerial Company, Athens, Wis. : 
Robertson Aircraft Co., St. Louis, Missouri . Curtiss Wisconsin Airplane Co., Milwaukee, Wis. o 
: 
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Can Airship Builders Walk Before They Creep? 
| OR many months the Navy Department has been engaged 
HK in the design and construction of a giant airship known 
= as the ZR-1. This ship is understood to resemble in 
“many ways the ZR-2, which, it will be recalled, crashed dur- 
ing test flights in England, with the loss of many lives, less 
than a year ago. It has recently been announced that Rear- 
| Admiral Wm. A. Moffett, Chief of the Naval Bureau of Aero- 
| Mautics, has requested the National Advisory Committee for 
| Aeronautics to appoint a special committee of engineers to make 
a complete and detailed study of the plans and specifications for 
the ZR-1, with a view, it is understood, to securing a check 
upon the stresses involved. While the Navy is said to be 
| Confident that its own plans for the airship are correct, it de- 
| sires the opinion of an independent committee in order to avoid 
‘the possibility of.future adverse criticism. This is a wise and 
| open-minded procedure on the part of Admiral Moffett, espe- 
cially in view of the recent catastrophes with lighter-than-air 
Craft and the fact that many misgivings as to the likelihood 
of a similar occurrence when the ZR-1 takes the air are being 
| expressed by many well-wishers for the future of aeronautics. 
In the absence of specific information regarding the design 
| and type of construction to be employed in the new ship, it is 
too soon to draw conclusions as to the correctness, from an 
engineering standpoint, of plans already completed and being 
followed in manufacture of parts. It may not be amiss, how- 
_ ever, to ask some rather pointed questions which might well 
_ be made the subject of another investigation as to the wisdom 
of continuing with the construction of so large a ship at such 
| great expense as is involved, even though the investigation now 
requested shows that the design is based upon proper stress 
| calculations and appears to be “safe” so far as present engineer- 


. 


ing knowledge of the subject goes. . 

_ The British, at one time enthusiastic over the possibilities of 
_ the rigid type of lighter-than-air craft, are reported to have 
‘entirely abandoned their civil and military program of devel- 
opment along this line and to have offered for sale all ships 
| Of this type. What reason is there for doubting that a similar 
Course would not be expedient upon the part of our own Goy- 
ernment ? 
The Germans, who have admittedly obtained the greatest 
| degree of success in the construction and operation of airships 
of the rigid type, are réported to have declared that construc- 
tion of the largest Zeppelins was justified only as a war meas- 
ure—that the experience in the construction of smaller ships 
not warrant going to such large designs and that such 
designs would not have been thought of in time of peace. 
fet the ZR-1 is understood to be as large or larger than any 
ther airship ever built. Is there sufficient justification for 
a prodigious undertaking? : 

The successful operation of lighter-than-air craft is generally 
mceded to depend upon careful training and experience, which 
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is usually gained first in handling small ships. How is such 
experience and training to be gained by Navy personnel when 
the Navy possesses no small, lighter-than-air ships of the rigid 
type? Would it not be more practicable to start with a much 
smaller ship, or even a number of them, modeled, if need 
be, after some of the highly successful Zeppelins, and thus 
build up an experienced personnel which ‘could expect to 
handle a larger ship with minimum chance of disaster? 

In short, does it not involve unnecessary risk to attempt 
building an “Old Ironsides” before a successful smaller ship 
of similar type has been constructed and flown? 

In asking these questions, Automotive INpustRIES has at 
heart nothing but the best wishes of the Navy and for 
aeronautics, which we confidently hope will develop sanely 
and as rapidly as a healthy growth will permit. Another 
disaster such as that which occurred to the ZR-2 in England 
and the Roma at Hampton Roads may do irreparable damage. 
Huge sums have already been spent upon the ZR-1, but these 
may well be secrificed rather than face the result of a 
possible disaster which might for many years completely 
check progress in one important field of aeronautics—Avuto- 
MOTIVE INDUSTRIES. 


The French Gliding Competition 


NCOURAGED by the successes attained in the German 
K soaring and gliding tests in the Rhén mountains last year, 

the French Aerial Association and the Aero Club of 
Auvergne are organizing a somewhat similar competition at 
Puy de Combegrasse, near Clermont-Ferrand, Auvergne, be- 
tween August 6 and August 20. A total amount of prizes of 
100,000 francs is to be awarded. At the present rate of exchange 
this amounts to approximately $10,000. As the machines need 
cost very little—certainly it should be possible to build a 
glider for $250 to $450—the prizes should be ample for more 
than covering expenses, and we trust to see this country repre- 
sented at Clermont-Ferrand. At present there are several 
amateurs interested in gliding, but no actual flights have, so 
far as we are aware, been yet made. The French competition 
should afford a good opportunity for constructing a glider with 
at least a sporting chance of covering its cost by winning a 
few prizes. For this reason we welcome the French competi- 
tion, and it may well prove the beginning of an active interest 
in this form of flying being taken in this country also.. Next 
year the Aero Club of America might do worse than organize 
a similar competition at home. There will then be both the 
French and German experience to draw upon for data. We are 
not among those who think that experiments of this sort will 
lead to motorless commercial flying, but quite a lot may be 
learned, at comparatively low cost, about aerodynamic eff- 
ciency, which could be incorporated in commercial machines 
with considerable gain in economy. 


Navy Asks 213 Planes Aboard Fleet 
This Year 


WASHINGTON—Plans for complete 
equipment of ‘the fighting fleet with 
aircraft during the coming’ fiscal year, 
it was learned May 12, have been 
laid before the Senate Naval Committee 
by Rear Admiral Moffat, chief of the 
Navy’s Bureau of Aeronautics. The proj- 
ect contemplates placing 213 aeroplanes, 
of various essential types on battleships, 
cruisers, scouts and other vessels and is 
designed to supply the fleet with its own 
aerial defense against aircraft attacks. 

Under the plan eighty-six small, swift 
fighting planes will be included in the 
aircraft to become a permanent part of 
the fleet aircraft defense. 

In addition, the active ships will carry 
forty-six observation and spotting planes, 
twenty-seven small spotters, thirty-six tor- 
pedo or bombing planes, eighteen scouts 
and four kite balloons for observation 
purposes. Each battleship of the eighteen 
comprising the fleet under the naval limi- 
tation treaty will carry four planes, two 
V-F, or single fighters, one big spotter and 
one torpedo or bombing plane. The tor- 
pedo plane will permit attack on enemy 
surface craft with 1,500-pound torpedoes 
or with an equal weight in bombs. 


Zeppelin Company Fights U. S. Deal 


An action alleging libel has been in- 
stituted by Prof. Johann Schuette of the 
Schuette-Lanz Airship Company against 
the Zeppelin Company. 

The Zeppelin concern is said openly to 
have insinuated that Prof. Schuette’s 
agreement with the General Air Service 
of America probably would reveal the 
unconditional surrender to foreign inter- 
ests of notable German inventions, and 
further to have claimed priority rights to 
patents not now controlled by Schuette. 

The Zeppelin concern intimates that it 
shortly will proceed legally to establish 
its right to the patents in question. It 
hints that the American corporation prob- 
ably will be called on to contest the suit, 
as the patents on which it claims to own 
control probably are the same as those 
registered by Schuette in Germany, which 
largely “constitute the intellectual prop- 
erty of Count Zeppelin.” 

The forthcoming suit is expected to in- 
volve litigation by both the German air- 
ship concerns over patents which for a 
long time have been the source of hostility 
between them. The Zeppelin concern re- 
cently concluded an alliance with Spanish 
and American financial interests with the 
purpose of founding a transoceanic air 
service. 

During the recent visit to the United 
States of Dr. Schuette it was -said that 
he had signed contracts giving the Gen- 
eral Air Service Company the manufac- 
turers’ rights and patent interests of the 
Schuette-Lanz airships for the entire 
world. Dr. Schuette was quoted as hav- 
ing said these rights would give the 
United ‘States the premier position in 
world aeronautics. 

A dispatch from Berlin shortly after- 
ward quoted the Vossische Zeitung as as- 
serting that Prof. Schuette would have 
to give some explanation “that would 
satisfy the German people” for permitting 
his patents to be used without the partic- 
ipation of German capital. 


Northwest Aeronautical Society 

On April 19th, a body of Seattle men 
interested in aerial activities met and 
organized the Northwest Aeronautical 
Society for the purpose of furthering 
aeronautics in all its phases. The Society 
intends to maintain a concentrated techni- 
cal library and to disseminate information 
both technical and literary to enthusiasts 
and the general public. 

It intends to hold classes, readings and 
lectures for the benefit of both beginners 
and advanced students of aeronautics. To 
relieve the monotony of study and serve 
as a practical demonstration of theories 
and designs advanced by members it is 
planned to hold a gliding and soaring meet 
during the latter part of the coming sum- 
mer, | 

Worthwhile legislation favorable to 
aeronautics will be actively supported by 
the organization and assistance will be 
rendered the government in establishing 
an aerial defense for America. 

Officers elected were: Orrin E. Ross, 
President; Walter Clayton, Vice Presi- 
dent; J. W. Miller, Chief of Technical 
Staff; Arthur Sherman, Secretary-Treas- 
urer. 


First Aero Lighthouse 

An aero lighthouse, the first perma- 
nent night guide for flyers to be operated 
in America, was put into service, May 14, 
at College Point, at the entrance to Flush- 
ing Bay at the plant of the American 
Airways Company. The light is a steady 
beam thrown skyward from a high-power 
searchlight. As stated in a notice to nav- 
igators sent out by the navy hydrographic 
office, the light will be shown from sunset 
to midnight. 

This beacon, which was authorized by 
the superintendent of the Bureau of Light- 
houses at Tompkinsville, Staten Island, is 


the first of a series to be erected along’ 


the air route from New York to Chicago. 
They will be. placed a few miles apart 
and will mark out an illuminated path 
that will enable aviators to make night 
flights in safety. In other sections of the 
country, it is stated, similar courses will 
be marked, so that night flying may be 
made safe along-all recognized routes. 

The College Point light will be inclined 
toward the north. On the approach of a 
plane the light house guard will swing 
the beam into the wind and the aviator 
can land without getting the light in his 
eyes. When the. plane comes to rest on 
the waters of the Sound any interfering 
craft in front of it will be plainly indi- 
cated. The aviator will follow the light 
until it comes to rest upon the buoy to 
which he is to tie up. 


Building Two Zeppelins 

Keeping within the limits laid down 
by the Treaty of Versailles, the Zeppe- 
lin works have begun the construction of 
a new experimental type of dirigible of 
30,000 cubic metres capacity. This dirig- 
ible will be used chiefly in connection 
with the new plan for wireless orientation 
for night landings during transcontinental 
flights. Finally the ship will go into the 
hands of a Spanish concern as a school- 
ship for the Seville-Buenos Ayres Line. 

The construction of a dirigible of 100,- 
000 cubic metres to replace the Zeppelin 
originally assigned to the United States, 
which was destroyed in 1919, was started 
at the same time. 
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Asparagus by Air, Jersey to Boston 


A thousand pounds of asparagus that 
was eaten on Boston dinner tables was_ 
growing in beds along Raccoon Creek at 


Swedesboro, N. J., the same morning. 
They traveled the air route, by way of a. 
demonstration that the transportation- of 
fresh vegetables thus is practicable. The 
450-mile trip was made in about five hours.. 
The plane that carried them is scheduled: 
to fly back to New York laden with choco- 
lates from a Boston candy factory for its: 
New York stores. 

The machine chosen for the demon— 
stration was a Fokker monoplane. It took-. 
off from Mullica Hill in Gloucester County,, 
N. J., at 10:05 in the morning, piloted by 
William N. De Wald, a former service 
flier, who carried one passenger in addi- 
tion to the vegetable load. De Wald flew 
to Mineola, L. I., landing there at noon for 
a gasoline supply. 

The plane reached the Framingham fly- 
ing field, twenty-four miles from Boston, 
at 3:15 in the afternoon. De Wald circled 
for forty-five minutes trying to locate the 
airdrome. Then two pilots who realized 
his difficulty went up and guided him to 
the landing place. From Framingham the 
asparagus was rushed to Boston, One 
package was sent to Mayor Curley of 
Boston and another to Governor Cox of 
Massachusetts, as gifts from the Glouces- 
ter County Board of Agriculture, which 
arranged the trip. 

When the Fokker came down it was 
met by the representatives of the Massa- 
chusetts and New Jersey Departments of 
Agriculture. One package of chocolates 
to be brought on the return flight will be 
sent to Mayor Hylan of New York. y 


Chicago Pageant of Progress 


The Second Annual International Pag- 
eant of Progress will be held in Chicago, — 
July 29, to August 14. It will comprise 
three and a half miles of exhibit booths” 
and it is the plan of the committee in 
charge to devote considerable attention to 
the aircraft division. More than a million 
people attended last year and it is ex- 
pected that this number will be doubled 
this year. It. will therefore readily be 
realized that the Pageant offers an excel- 
lent opportunity for aircraft concerns to” 
cover the middle western territory by being 
represented. Communications should be 
addressed to C. S. Rieman, Chairman, Air- 
craft Division, 7 West Madison Street, 
Chicago, Ill. 3 

——— - 


Blanchet Wins French Annual 


Balloon Race 


Georges Blanchet of France is unof= 
ficially declared winner of the annual bal- 
loon race for the Grand Prix of the Aero 
Club of France, having landed near Bor-_ 
deaux, 245 miles from the Tuileries Gar- 
dens in this city, where the race was 
started. M. Blanchet won the Grand Prix” 
in 1908, 1909 and 1910. y 

Lieut. E. de Luyter of Belgium, winner 
of the Gordon Bennett balloon race in the 
United States in 1920, finished fifth among 
the eleven starters, with a distance of 210 
miles. It appears that he lost the premier 
honors when his daring plan to cross the 
Bay of Biscay to Spain was frustrated due 
to a shift in the winds.  - 
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! Sales Opportunity 


_ The Aeronautical Chamber of Commerce 
has received a request from the Foreign 
Trade Department, Banca Commerciale 
‘Ttaliana, Agency in New York, 62-64 Will- 
jam street, for catalogues, price lists, sta- 
‘tistics, photographs, etc., of American- 
made aircraft, engines, airships, accessories, 
materials and supplies for display in their 
various branches throughout Peru. It is 
‘requested that this material be sent to the 
New York address given. 


; Allies’ Ban on Big Planes Brings 
| German Reprisal 


Forbidden by the Allies to construct large 
aeroplanes for commercial purposes, the 
German Government has countered by clos- 
ing German territory to all aerial transport 
‘by large planes. In diplomatic wording 
this means that the Germans answered the 
Allies: “We cannot fly and neither can 
you, because our restrictions will prevent 
the French and British extending several 
of their international passenger services, 
‘notably those to Prague and Constanti- 
nople.” 

The Germans claim that the Allies’ re- 
‘strictions as to size would kill commercial 
flying. They hope, therefore, to force a 
modification of the terms, so that commer- 
cial aviation in Germany may not be sup- 
pressed altogether. 

Major George Neumann, a German air 
expert, said the Germans would keep their 
aeroplane technicians, but he feared there 
were obstacles to building large numbers 
of commercial planes for one or two years. 
_ He said the present restrictions would 
prevent planes carrying fuel for more than 
‘three hours’ flight. The only airship the 
Germans are building is a 45,000 cubic me- 
ter Zeppelin, intended to serve in aero- 
“nautic study, and to maintain a mail service 
‘between Berlin and Stockholm. Germany 
would gladly build a Zeppelin for America, 
Major Neumann said, but he regarded the 
fact that the Americans reduced the speci- 
‘fication to 170,000 cubic meters as a victory 
for the French, who had sought to block 
construction of airships by Germany. The 
construction of this craft for the United 
‘States has been begun, but is temporarily 
impeded on account of the metal workers’ 
strike. 

The allied control commission also for- 
bade delivery by the Schuette-Lanz com- 
pany of a rigid dirigible to America. But 
that firm is evading control in manufactur- 
ing parts for eventual assembly in Amer- 
‘ica. Three dirigibles are under construc- 
tion in this manner for an American firm 
which intends to operate them between 
New York and Chicago. 
| The German Air League congress re- 
cently was held in Muenster, 120 clubs, 
with a total of 10,000 members, being rep- 
resented. . 


Aeronautical Executives’ 
| Luncheon 
__ The luncheon held on Friday, May 12, at 


the Café Boulevard, at which there was in 
vattendance a splendid representation of all 


Success of the 


TRADE REV 


the aeronautical companies in the vicinity 
of New York, completed with success the 
eighth semi-monthly gathering of the Aero- 
nautic Executives. 


Prior to the introduction of the speaker, 
Chairman R. R. Blythe, who organized 
these informal gatherings, said: “During 
the period of four months we have had at 
these luncheons representative executives 
of all the reputable aircraft companies in 
the vicinity of New York. It is to be sin- 
cerely hoped that these meetings will be- 
come a permanent figure in the building of 
future industry—that they will constitute 
the means of informally bringing together 
those executives upon whom rests the re- 
sponsibility of ‘putting over’ commercial 
aviation. 

“Gentlemen, it has been an honor,” con- 
tinued Mr. Blythe, “to have been allowed 
to preside as chairman and to have been 
given the opportunity and pleasure to be 
able to bring together twice a month those 
whose names in the future will be written 
in aeronautical history as the founders of 
the greatest transportation industry of the 
country. 

“Owing to the oncoming Summer, with 
its new aeronautical activities, many of 
those present will have to be often away 
from New York. It has, therefore, been 
decided in the consensus of opinion that 
these meetings will be held once a month; 
the succeeding meeting, therefore, being on 
the second Friday in June.” 

The speaker, J. E. Whitbeck, superin- 
tendent of the Eastern Division of the 
United States Air Mail, was then presented 
to those present by Mr. R. R. Blythe. 

“The only air mail route in operation 
now is the transcontinental route between 
New York and San Francisco,” said J. E. 
Whitbeck. “At the present time we are 
not doing any night flying; however, we 
all feel that the time is not far distant 
when we will do night flying. The time 
then between New York.and San Francisco 
will be reduced to less than thirty-six hours. 


“Tt is quite remarkable to note that on 
all the trips started between New York 
and Chicago for a period of six months 
there only developed one-half of 1 per 
cent of mechanical troubles that caused 
forced landings. Also 93 per cent of all 
scheduled trips over the whole service be- 
tween New York and San Francisco were 
completed during the past year. About 6 
per cent were lost on account of extremely 
bad weather, which leaves only 1 per cent 
that could be laid directly to mechanical 
troubles or other causes. 

“Tt is also interesting to state,” contin- 
ued J. E. Whitbeck, “that 5 of the 6 per 
cent of the trips which were forfeited on 
account of extremely bad weather could be 
directly attributed to fog, and only 1 per 
cent to rain and snow, hail, wind, etc. 

“We have made several hundred minor 
changes in the ships which we are using, 
and have been able to develop a plane that 
is giving an average of more than 
hours between overhauls. Plane No. 189, 
which is in service between New York and 
Bellefonte, has been flown over 400 hours 
by Pilot Lewis and has not yet had a me- 
chanical forced landing. 


269 


“T might mention that we recently com- 
pleted 1,600 hours of flying without any 
serious motor troubles, and as our average 
speed is nearly 100 miles per hour the dis- 
tance traveled would equal that of nearly 
six times around the world. 


“Taking an average load to consist of 
16,000 letters at two cents each, we have 
during the operations of the month of 
March shown that there could have been 
made a profit of over $8,000. All expenses 
were figured as occurred with exception of 
insurance and sales and advertising ex- 
penses. 


“It is most reasonable to believe, then,” 
said Mr, Whitbeck in closing, “that a com- 
mercial aircraft company can operate on 
the air mail routes and make it a paying 
venture.” 


Travelers’ Blue Book 


The Travelers’ Blue Book, published by 
the American Travel and Hotel Directory 
Company, of Baltimore, Maryland, should 
be on the desks of every aircraft service 
company for the reference of its clients. 
It is one of the most comprehensive works 
of its kind and covering each state, prov- 
ince or republic there is an introductory 
review of its history, products, points of 
interest, holidays, climatic reports, and 
hunting and fishing information. 

The cities are covered as to altitude, 
population, location, transportation facili- 
ties and the hotels, their rates and capac- 
ities, 

In the Directory there is also a list of 
clubs and their activities which are of 
particular interest to aeronautic develop- 
ment companies. 


Aero Club of Illinois ; 


Major Cedric Faunt Le Roy, Comman- 
der-in-Chief of the Polish Air Forces, 
addressed the Aero Club of Illinois, on 
May 12 on the “Uses of Aviation in Open 
Warfare.” His address was greatly en- 
joyed by the Chicago aeronautic enthu- 
siasts. 


Point Drag and Total Drag of Navy 
Struts No. 1 Modified 


This report (No. 137) by A. F. Zahm, 
R. H. Smith and G. C. Hill, of the Na- 
tional Advisory Committee for Aeronau- 
tics, deals with the results of tests on struts 
conducted at the Washington Navy Yard. 
Two models of the modified Navy strut, 
No. 1, were tested in the 8 by 8 foot wind 
tunnel, The tests were made to determine 
the total resistance, end effect, and the 
pressure distribution at various wind tun- 
nel speeds with the length of the strut 
transversé to the current. Only the meas- 
urements made at zero pitch and yaw are 
given in this report. 

A copy of Report No. 137 may be ob- 
tained upon request from the National Ad- 
visory Committee for Aeronautics, Wash- 
ington, D. C. 
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N. A. C. A. CONTROL POSITION RECORDER 
By F. H. NORTON 


NEW instrument is described which is capable of simulta- 
A eectsty recording the position of the three controls of an 

aeroplane. The records are taken photographically on a 
standard N. A. C. A. film drum and the instrument can be quick- 
ly installed in any aeroplane. The instrument is of value not 
only for scientific research on stability and controllability, 
but also as a means of checking up the flying of pilots. 

The instrument as shown in Fig. 1 consists essentially of 
the base plate and film drum mounting used on all the N. A. 
C. A. recording instruments. The constant speed driving motor 
(1) rotates the film clutch (2) at a speed of about 1 r, p. m. 
through worm gearing in the base. The motion of the con- 
trols is transmitted to the instrument through the cords (3) 
which are wrapped around three drums (4). The drums are 
mounted on a horizontal screw and contain a spiral spring 
which keeps the cords wound tightly. Thus a 12-inch motion 
on the end of the cord is converted into a 3/16 inch lateral 
motion of the drum. This motion is transmitted by a system 
of levers (5) to the three mirrors (6) which reflect the light 
beam onto the film through the lens (7) in the same way as 
with the other N. A. C. A. recording instruments. As three 
separate records are superimposed on one film it is necessary 
to have some way of distinguishing between them. This is 
accomplished by revolving slowly in front of two of the mirrors 
a secter shutter (8). One mirror therefore gives a continuous 
line, one a dotted line, and one a dash line. 


Fig. 1. Control position recorder 


* trols in order to execute a given stunt. 


Landing 
Fig. 2. Bivorde from the instrument 


Tail Spin 


The cords can be connected directly to any convenient 
portion of the control system, but if it is desired to have a 
high degree of accuracy it is advisable to run small steel wires” 
to the control horns so that any backlash in the control systems 
may be eliminated. If this is done a precision of 4° can be 
easily obtained, and this is quite sufficient for any ordinary 
work. The instrument is calibrated in place by setting the 
control surfaces to given angles and taking a short record 
on the film for each setting. 

Some records taken by this instrument on a JN4h are shown 
in Fig. 2. Although they are not as clear as the original 
film the different records can be distinguished. The curves 
are usually replotted by measuring the distances on the film 
from the zero lines and then multiplying by the calibration © 
constant to give the true angle in degrees. These angles are 
then plotted against a time base so as to agree with the records 
from other instruments. The record of the landing shows 
the three-second vertical timing lines placed on the film by a 
light in the instrument case which is connected, together 
with timing lights in other instruments, to an electric chronom- 
eter; 

This instrument has been used mainly by the National 
Advisory Committee for Aeronautics in the study of stability, 
controllability and maneuverability. For this work a knowl 
edge of the position of the controls is essential but the method 
formerly used of reading the angle visually was too slow and 
inaccurate for most of the work. This instrument will obtain 
more data in a few minutes’ flights than could be obtained 
before in flights of many hours, so that the cost of this kind 
of research has been greatly reduced by this means. Another 
use of this instrument is for the study of control move- 
ments in various types of maneuvers. This is quite important 
as the pilot cannot remember exactly how he moves his con= 
It would also be of 
considerable value to check up on new pilots and to show 
them how their execution of a maneuver differs from tha 
of a skilled pilot. 


EVOLUTION OF MODERN AVIATION AND EXPERIMENTAL AND 
TECHNICAL RESEARCHES IN AERODYNAMIC LABOR Te 


By A. TOUSSAINT 


Director of the Aerotechnic Institute of Saint Cyr * 


HE art of constructing aeroplanes is now in full evolution, 
not to say revolution. This transformation is still pro- 
ceeding slowly, but for many builders who have not hesi- 

tated to leave the beaten track, this slowness has been due to 
difficulties of a financial or material rather than of a technical 
order. 

This evolution affects very different points, such as the gen- 
eral shape and dimensions of aeroplanes, the materials used in 
their construction, etc. These. considerations are, moreover, 
mutually related. We know, in fact, that the exclusive use of 
metal depends on the size of the aeroplane and the shape of its 
wings. 

We propose to examine here only one of the essential causes 
of this evolution, that arising. from experimental researches 
and theoretical studies in aerodynamical laboratories. 


WINGS 


General Characteristics of Good Wing Sections 
Modern aeroplane wings have sections and shapes clearly de- 
duced from the most recent discoveries of aerodynamics. 


1Taken from “L’Aerophile,’?’ November 1-15, 1921. 
a 


Let us first consider wing sections. A good wing sectiom 
must offer the minimum parasite resistance and be capable of 
producing considerable lifting forces. 

The drag of a wing section generally comprises two parts: 

1. The resistance due to the friction of the air on its whole 
surface; 

Zz The resistance due to impact and to the separation of air 
from wing, with the consequent parasitic vortices. 

The drag of good modern wing sections is reduced alee 
entirely to ‘the first kind of resistance, that i is, to friction. This” 
constitutes a considerable degree of progress, which the labora- 
tories have been able to put into effect, as a result of improve=— 
ments in their equipment. Hence the.contour of these wimg 
sections is such that. the molecules of air encountered by the 
wing follow its surface without impact or separation. The aime 

“acts” perfectly on these wing sections, like fluids on the blade | 
of a turbine. Of course this maximum improvement only 
covers the range of the angles of attack employed in aviation, — 
which, however, already constitutes quite an extensive domain. 
The impact and separation of the air streams are always experi- 
enced, even on very good wing sections, whenever the angle 
attack is very much above or below its normal range. 


It is well to note that a long series of these good wing sec- 


_ tions has been designed in accordance with the theory of the 


~ 


f 


“ 


i 
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motion of perfect fluids. This had previously been determined 
for the best shapes of airships and streamlined rounded bodies. 


Drag Due to the Friction of the Air 


_ The friction of the air on the wings is not a negligible 
quantity. Many experimenters have determined its laws of 
‘variation with the speed and surface areas. We thus find that 
the friction does not increase exactly as the square of the 
velocity nor as the area of the surface. This means that the 
friction on one square meter of surface will be just so much 
less, for a given speed, as the square meter under consideration 
forms part of a larger surface. In the same way, equal speed 
accelerations do not correspond to equal increments of friction. 
The laws of friction, of the air on plane surfaces, are well 
known and can be applied with just so much closer approxima- 
tion, as there is less separation of the fluid molecules from the 
modern contours. We accordingly find that one square meter 
of lifting surface on an aeroplane flying 100 m/sec (360 km/hr) 
would require about 8 HP to overcome friction alone, assum- 
ing the surface to be well polished. This figure might be 
doubled with a less perfect polish. For the aeroplane built only 


for speed, like those participating in the Deutsch contest, the . 
lifting surface being 12.5 square meters, for example, the 


engine power absorbed by the friction on the wing alone would 
be about 100 HP. To this must be added the power absorbed 
by the friction of the air on the other parts of the aeroplane. 


Accurate knowledge of the resistance due to the friction of 


‘ 


the air, therefore, requires that the constructor varnish and 


polish, with the greatest care, all the exterior surfaces of his 


aeroplanes. We know, moreover, that another object of this 
varnishing and “doping” is to shrink the fabric covering of the 
wings. With progress in construction, fabric need not be con- 


sidered, but the wood or metal coverings replacing them must 
_ be carefully polished if there is to be an improvement over the 


small coefficients of friction of the varnished fabric surfaces 


~ now employed. 


proportional to the square of the lift. 


Of course, the amount of the power absorbed by friction is 
not so great in an aeroplane of medium speed (commercial), 
though the increased friction due to its larger dimensions par- 
tially offsets the diminution of friction due to lower speed. 


Drag Due to Lift 
Unfortunately, the drag of a wing due to friction is not the 


only drag. There is also the drag due to the lift, required to 


This has been found to be 
The cost of the lift 
consequently increases very rapidly with the magnitude of the 


‘offset the weight of the aeroplane. 


_+drag. 


But the coefficient of proportionality, that is to say, the other 


factor which enters into the value of the drag due to the lift 


depends only on the shape and disposition of the aeroplane. It 
seems therefore that the coefficient could be made very small, 
if the means of construction at our disposal enable the realiza- 
“tion of the best shapes and dispositions. Experience has, in 
fact, shown that increasing the aspect ratio and the gap is the 


‘proper means of diminishing the drag due to lift. 


~ Asa result of the experimental researches and theoretical 
“studies in aerodynamic laboratories, the constructing engineer 


can now determine in advance the advantages or disadvantages 
_-inherent in all the shapes and_ dispositions suggested to him by 


‘the requirements of construction. He can definitely determine 
whether he must employ.a single wing (monoplane) or a 


biplane or multiplane cell and the best proportions to give 


them.’ 


& 


ve Fuselage, Tail Planes and Other Aeroplane Parts 


- ‘The laws of the resistance of the air to the fuselage are 


‘Tikewise accurately determined experimentally. In truth, a 
‘fuselage should have the shape of a revolving solid with the 
least head resistance. We can determine in advance the correct 


outline followed by the fluid molecules in aig without viscosity. 


For such an outline, especially applicable to airship hulls, the 
head resistance is almost entirely due to the friction of the air. 
The amount due to impact and separation of the fluid streams 
is very small on such hulls and frequently does not exceed one- 
third of the total drag. . 
But for aeroplane, fuselages, the necessities of construction, 
conditions of inhabitability and equipment, and communication 
‘with other parts often necessitate modifications of the ideal out- 
-lines. Nevertheless, the practical fuselage forms are tested in 
_-aerodynamic laboratories, which determine all their characteris- 
tics and also the influence of the particular dispositions due to 
“the equipment or to the communications with the other parts. 
In the same way, the aerodynamic properties of the tail 


' 


planes, taken singly or in conjunction with other parts, have 


been studied experimentally in great detail. 
The case is the same with’ resistances due to landing gears, 
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external fittings, etc. For these parts in particular, the 
laboratory has shown that the values of the resistances 
measured on small models are rarely applicable to the full 
size. Fortunately, the experimental apparatus has been suff- 
ciently improved to enable the (direct testing of these parts 
in full size. It is the results of these measurements that the 
engineer must apply in his calculations. 


Interaction of Aeroplane Parts 


By interaction is meant the reciprocal action of two or 
more parts of an aeroplane or other aircraft, a reciprocal 
action which modifies, to a greater or less degree, the aero- 
dynamic properties of each part taken separately. 

Certain of these interactions have been accurately determined 
and can be calculated in advance for various combinations of 
two parts. These include, for example, the interaction or gap 
resistance of two or more wings superposed in such manner 
as to form a biplane or multiplane cell. 

The interactions of ‘the wings and horizontal tail planes have 
likewise been determined by a very complete study of the 
magnitude and direction of the downwash behind a wing. 

Other interactions are of a more complex nature and can 
only be determined experimentally in each particular case. 
Such are, for example, the reciprocal actions of the wings and 
fuselages, exterior fittings, the ground, etc. Lastly, as we 
shall see further along, the propeller itself reacts on the various 
parts of the aeroplane. 

The total drag of an aeroplane can therefore be calculated 
from the individual resistances and interactions. 


Aeroplane Propeller 


Propellers have been the object of a considerable number of 
systematic experimental researches. It may be said that the 
constructing engineer can surely find in this accumulation of 
documents the most suitable propeller for solving his particular 
problem. Moreover, general rules have been established which 
still further extend the field of application of the experimental 
results. 

Lastly, the interactions of two tandem propellers and those 
between one or two propellers and the wings and fuselages of 
an aeroplane have been determined experimentally. Rules have 
been enunciated which render it possible to establish with 
certainty the complex engine-propeller groups of certain types 
of giant aeroplanes. Numerous and varied data enable us to 
calculate the interaction of propeller and aeroplane. 


Aeroplane in its Entirety, Evolution of Shapes 


Either by the sum of the individual resistances and interac- 
tions of its parts or by testing a small model, the aerodynamic 
properties of a complete aeroplane have been determined in 
aerodynamic laboratories. 

The engineer accordingly has in hand all the data for calcu- 
lating his aeroplane and for determining its performances, 
degree of stability, maneuverability, etc. He knows the aero- 
dynamic price, that is to say, the share of the total drag borne 
by each part, and consequently the engine power required for 
predetermined performances. 

Under these conditions, he can work out the structural de- 
tails with more confidence. It must be noted that the study of 
peace-time aeroplanes and especially of large modern aeroplanes 
necessitates large expenditures. The construction, followed 
by final adjustments and trials, requires considerable capital. 
It is therefore important to leave nothing to chance and to 
prevent failure at any cost. } 

Knowledge of the aerodynamic characteristics of aeroplanes 
has drawn the attention of investigators to the great impor- 
tance of parasite resistances and interactions between essential 
parts, namely, the wings and tail planes. One. of the most 
marked improvements in modern aeroplanes consists in obtain- 
ing aeroplane forms for which these parasite resistances are 
zero or as nearly so as possible. By utilizing modern wing 
sections, which, aside from their aerodynamic qualities, have 
the advantage of being relatively thick, engineers have been 
enabled to place nearly all bracing, engines, etc., inside the 
wing, so that the aeroplane tends toward a flying wing, 
equipped with one or more fuselages for supporting the tail 
planes and landing gear. 

One of the essential factors in modern progress and evolu- 
tion of aviation evolves therefore from the experimental 
researches and theoretical investigations of aerodynamic labor- 
atories. 


Conclusion 


The technical data already obtained by the experimenters 
of the different countries is considerable, but the problems are 
continually changing and increasing. ; 

It is therefore important for our aerodynamic laboratories 
to be provided with the necessary material and means for 
performing the immense task devolving upon them. It was, 
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in fact, by increasing the efficiency of the experimental 
apparatus that the remarkable properties of modern wing sec- 
tions were discovered. Perhaps by tomorrow these means will 
be insufficient. 

It is important, especially for the present, to utilize to the 
fullest extent the experimental equipment of existing labora- 
tories. This is simply a question of sufficient appropriations 
for paying the indispensable technical experimenters. An 
experimental investigation is not simply making more or less 
accurate weighings or measurements, but it necessitates. a thor- 
ough study of the problem presented, of previous documents 
and of the causes of error, a judicial and critical analysis of 
the data obtained and the making of deductions therefrom. 
This work is of an order more intellectual than material and 
constitutes the reason why it should only be entrusted to compe- 
tent intellects. Such a select personnel merits material recom- 
pense corresponding to the nature of its work. 

In this connection, theoretical investigations are desirable 
and should even precede the experiments. It is remarkable 
that most of the good modern wing sections were designed by 


dynamics should be systematized in this respect, not simply 
because it constitutes a science of general culture (general 
motion of fluids), but also because such instruction will direct 
many of our future professors and scholars toward the techni- 
cal problems of aerial locomotion. 


Government appropriations and private donations to this 
work will constitute an investment of the first order, for 
science pays dividends in the form of discoveries whose far- 
reaching moral and financial effects are incalculable. Aero- 
dynamics is no exception to this rule. 


It would, moreover, be extremely dangerous for our future 
safety to fall behind certain other countries in this respect, 
which, unfortunately, is now the case. Nevertheless, we have 
in France, everything necessary for conducting these re- 
searches and, in certain respects, we even possess better 
experimental apparatus than any other country. Let us beware 
lest our failure, for the sake of economy, to provide for the 
appointment of a few additional engineers may cost us very 
dearly in the future. 


purely theoretical methods, 


The teaching of theoretical aero- 


Translated by the National Advisory Committee for Aeronautics. 


TRANSPORTATION’S ULTIMATE—THE AIR MAIL 


By JOHN R. CAUTLEY, in “‘The Wright Engine Builder’’ 


ACH great advance of transporta- 
tion has resulted in a corresponding 
change in our civilization and ad- 

vancement in social relations. Look back, 
if you will, and it is easy to find how 
the gradual evolution from the animal 
to the sledge helped civilization. The ev- 
olution to the wheel vehicle, with the con- 
sequent interest in highways, was very 
slow, but civilization took a distinct ad- 
vance due to the greater ease of commu- 
nication and trade. 

With the invention of the steam engine 
and the locomotive, which came very soon 
after, civilization took a ‘tremendous 
jump, and the telegraph, telephone and 
finally the wireless made for additional 
strides in our social development. The 
automobile and the motor truck have in 
the more recent years added to our means 
of transportation and thereby completed 
what the telephone began in the bring- 
ing of our farmers and other outlying 
folk into close touch with the rest of the 
community. All these developments have 
been made simply because of greater speed 
merce (in which is included mail) from 
in the transmission of articles of com- 
place to place, and if this speed can be 
still further increased, without additional 
cost, civilization will take another great 
stride forward. 

The first railroad train ran less than 
a century ago and for some time railroads 
were used only for transporting freight, 
and for a still longer time, trains were 
not run at night at all. While it is nearly 
a century since the railroad was invented, 
it is less than 20 years since the first 
practical power-driven aeroplane was 
flown. Yet, during the past two years, 
a non-stop flight was made across the 
Atlantic and a machine was flown from 
England to Australia without replacement 
of engine or parts. This is more than half 
around the world. Heretofore, our means 
of transportation have been limited, as 
one might say, practically to two dimen- 
sions. Ships are limited to the surface 
of the sea and trains and automobiles 
to the surface of the earth, relatively 
speaking. Railroads and motor transpor- 
tation is still further limited by the neces- 
sity for rails and roads, so that the ship 
has one great advantage. 

The aeroplane not only has the advan- 


tage of requiring terminals or harbors 
only like ships, but in addition to the two 
horizontal dimensions, it is free to take 
its own altitude, and this opens up a tre- 
mendous possibility in the way of free- 
dom from congested’ traffic conditions. 
This is only one of the factors which 
will help the development of air trans- 
portation. 


The main factor is that of speed. Not 
speed for a short period with the neces- 
sary slowing down for curves, switches, 
city conditions, etc., but the sustained 
speed which is possible only in the trans- 
oceanic ship and the aeroplane with its 
freedom from any fixed path of travel. 
While trains make as much as 70 or 80 
miles an hour at times, their average 
speed is seldom over 50, even on the crack 
runs. Aeroplane speed for commercial 
purposes can now be made easily 100 
miles an hour, and the percentage of time 
when there is an adverse wind of more 
than 20 miles an hour is very small in- 
deed, so that the average speed of trans- 
portation for aeroplane may even now 
be calculated as at least 50% greater than 
that of the fastest train. The train is 
a long way along in its development, and 
the aeroplane is only at the beginning. 
Does it seem, therefore, too much to say 
that the aeroplane has a commercial means 
of transportation which may be regarded 
as being at least twice as fast as a train? 
Time is a vital factor in the value of some 
things. Therefore, high-speed transporta- 
tion of certain freight, and mail is classed 
as freight, is worth a tremendous amount 
of money to people in this country, be- 
cause of the saving of losses due to waste 
of time. Mail, therefore, and express 
packages such as topical films, newspaper 
articles, etc., in which time is the prime 
factor as an element of value, can be 
transported to the great advantage of the 
United States by aeroplane. 

The question comes up at once, “is ‘this 
not too expensive?” In the first place, it 
can be shown to-day that such transporta- 
tion is not as expensive as has been sup- 
posed, and in the second place, it should 


be pointed out that transportation at such 
speeds must be relatively expensive in the 
development stage, and that it is sure 
to be reduced as time goes on and we 
learn more about the air. The only way 
we learn about the air is by flying in it. 
From another angle, it should be 
remembered that in spite of the fact that 
transportation by railroad is much more 
expensive than by canal boat, there are 
mighty few canal boats used in_ this 
country, and relatively few in any country 
where the railroad transportation is good. 
The answer to this is speed. Until freight 
has been transported freely and for a 
considerable period over long distances, 
so that there is a real body of information 
from which to draw conclusions as to the 
safety, reliability and speed of aerial 
transportation, passenger transportation, 
except in exceptional cases, will have to 
wait. ] 
The people of the United States have 
always been willing to spend any amount 
of money to develop a new thing which — 
would be for the good of all the people 
as soon as it could be set before them 
plainly that the new thing was going to be 
of real advantage. It is our belief that the 
air mail is the only method by which we 
are going to be able in this country to 
develop a means of transportation which 
will add enormously to the wealth and 
contentment of the country at large. The 
air mail is and must be the practical labor- 
atory for the development of commercial 
flying. This is for the reanon that mail 
is the particular form of freight in which 
the time element of value is greatest, and 
if we can prove the advantage of aero- 
plane transportation in this form, we can 
carry along the development of the art. 
Since the beginning of the world, the 
people of the earth were confined to two 
dimensions until the Wrights flew in 1906. 
It seems incredible that people of the 
United States should allow some other 
Nation to be the first to become the master 
of the third dimension. The air mail 
is the stepping stone toward the commer- 
cial mastery of that dimension and that 
is the reason we should back it. : 
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THE DOMINATION OF AIR POWER 


U. 


HE civil war in China sounds a 
warning to the world. <A _ press 
report brings the news that one 

faction with a few bombing planes at- 
tacked the gunboat fleet of the enemy 
and forced it to surrender. The air fleet 
triumphed over the surface fleet. Ships 
are helpless if they lose the command of 
the air above themselves. 

This incident carries far. The lesson 
is not confined within the limits of the 
Chinese empire. It not only affects the 
military and naval plans of all nations 
but it will ultimately serve to greatly 
increase the defensive strength of China 
and it will profoundly affect the political 
and aggressive policies of all nations that 
may assume to dictate to the Chinese em- 
pire in years to come. 

During the past century, owing to Chin- 
ese weaknesses and wunpreparedness for 
war, all nations have protected their mis- 
sionaries and their “interests” in China as 
well as their legations in Peking by send- 
ing small gunboats up the rivers, by 
establishing armed legation guards and 
by occasionally re-enforcing their demands 
with special naval demonstrations along 
the coast of China. In other words, it has 
been an easy mater to dictate to the 
Chinese people and bring them to their 
knees. Foreign powers could seize Chin- 
ese territory with impunity and maintain 
their naval and military forces on Chinese 
soil and in Chinese ports despite the pro- 
tests of Peking. 


End of Aggression Forseen 


Let us now picture the change that 
may logically follow this trifling incident 
—the sinking of gunboats by aircraft. 

Suppose a strong, stable government is 
established in China in the not distant 
future. In that event we may assume 
that the Chinese will realize the import- 
ance of air power and provide themselves 
with a strong national air force. If so, 
they may forbid foreign gunboats pene- 
trating their rivers for thousands of miles. 
They may forbid the march of foreign 
troops to Peking without their permission. 


By Rear Admiral W. F. FULLAM 


S. N. (Retired) in the New York Tribune 


They may demand that their soil and their 
sovereignty shall be respected like those 
of England, France, the United States 
and other nations—that foreign troops 
shall not be sent to Peking for the same 
reason that they are not sent to Washing- 
ton, London, Paris or Tokio. 

But this is not all. No fleet, how- 
ever powerful, not even that of Japan, 
could safely anchor in Chinese ports or 
approach her coast within one hundred 
miles if China provides herself with a 
powerful air force suplemented by mines, 
small submarines and torpedoes. With 
these weapons alone she may defy a for- 
eign navy and prevent the landing of a 
foreign army upon her soil. And to cap 
the climax forced upon us by the advent 
of modern weapons, is it not clear that 
China or any other weak nation in the 
world can protect itself from aggression 
from overseas without the necessity of 
building a single battleship or cruiser? Is 
it not manifest that air power and sub- 
marine power, if provided in overwhelm- 
ing strength, will absolutely dominate in 
war—will they not control the surface of 
the land and sea in future wars? 


The New Era in War 


The time has come for conservatism to 
open its ears and eyes and begin to hear 
and see. Military and naval policies must 
be built upon the rock of new inventions 
and upon the inevitable development of 
recent weapons in the near future. And 
with the limitation of armies and navies in 
overseas war, statesmen must begin to 
modify the tyranny of their methods by 
modernizing their minds. Their demands 
upon the weak nations beyond seas must 
be limited hereafter. Force does not carry 
across the ocean as irresistibly as it once 
did. Strong nations are curbed and weak 
nations are vastly strengthened by recent 
happenings. The defense has triumphed 
over the offense in intercontinental war. 
We may say without exaggeration that 
the Chinese empire by the intelligent use 
of air forces, mines and submarines alone 
can protect itself from attack by sea as 


surely as did the Great Wall protect it 
from the hordes of the north armed with 
bows and arrows in ancient days. 

There is nothing sensational in these 
statements. There is nothing new. We 
have known for months, if not for years, 
that ships at anchor or in rivers where 
they cannot zigzag are at the mercy of 
aircraft. The incidents of the Ostfries- 
land and the Chinese gunboats are mere 
bombs that should arouse conservatism 
from its trance. 

In stressing the value of new weapons 
we do not justify the scrapping of our 
present fleet nor the reduction of our navy 
personnel. Not at all. Pacifiists and “lit- 
tle navy men” cannot seize upon these 
modern truths as an argument for abol- 
ishing our navy. 


A Three-Plane Navy 


We cannot swap horses in the middle of 
the stream. We cannot throw away one 
weapon until a better is provided. The 
Monitor and the Merrimac proved in 1862 
that wooden ships were useless against 
armored ships. And yet we continued to 
build wooden ships for twenty years and 
built no steel ones. There is always a 
period of transition. 


No nation has a modern naval air force 
at present. It will require at least ten 
years for the United States to provide 
itself with new weapons. The Washing- 
ton conference decided aright. Its de- 
crees were righteous and wise. It stopped 
a foolish and wasteful race. 


The navy as it exists today must be 
manned,- mobilized, trained and kept ready 
for war. It must be developed gradually 
into a “Three-Plane Navy.” The air, 
the surface and the sub-surface must be 
included. In a few years we can re-eval- 
uate the weapons on these three planes. 
We have stopped building battleships. 
But we must keep what we have and build 
up our air forces and submarines. 

In bombing conservatism we do not 
nurture something worse —pacifiism! 
There is reason in all things. 


WICHITA FALLS MEET 


VERY successful aviation meet was 
held at Wichita Falls, Texas, on 
April 29th, May 6th and 7th. 
The program for the three days’ meet 
was as follows: 


April 29th 


1:00 P. M—Battle formation by gov- 
ernment planes. 


Curtiss 30-Mile Race »* 


H. Foster, Dallas, Texas, 1st place; 
time 19 minutes 6 seconds. B. Good, 
Dallas, Texas, 2nd place. Berell Tibbs, 
Wichita Falls, Texas, 3rd place. 


Five-Minute Altitude Climb by Govern- 
ment Planes 


Sgt. Colby of Post Field, 1st place, 
reaching an altitude of 3,000 feet. Other 
contenders in this event were, Lieut. 
Schultz, Lieut. Brookley, Lieut. Wagner, 
and Lieut. Davis, all with DH _ planes. 

Lieut. Brookley gave one of the most 
daring exhibitions ever witnessed, doing 


every kind of a stunt known in aviation. 

Major Lohman, Commandant of Post 
Field, headed the 30 pilots and mechanics 
who attended the Meet in 15 machines 
from Fort Sill, Oklahoma. He expressed 
himself as highly pleased with the Meet. 

Capt. Griffin, Official Photographer, of 
Post Field, attended the Meet, and during 
the afternoon took several movie films 
of the contests and exhibitions. 

Major Lohman made clear the fact 
that the army pilots were not competing 
with civilians in the Meet and that their 
visit was only a part of their drilling and 
because of their natural interest in Meets 
of this kind. 

Wing Walking by Ed Lirett, Dallas, 

Texas 

Lirette gave one of the mast daring ex- 
hibitions ever seen in the South. 

Laird Swallow and Lincoln Standard 

30-Mile Race 


W. H. Beech, Wichita, Kansas—Laird 
Swallow—Ilst place—time 17 min. 30 sec. 


K. R. Garver, Attica, Kansas—Laird 
Swallow—2nd place. 
E. M. Laird, Wichita, Kansas—Laird 


Swallow—3rd place. 


Free-for-all Acrobatic Contest 


Erret Williams, Arkansas City, Kansas 
—Curtiss—Ist place. 

M. M. Merrill, Dallas, Texas—Curtiss 
—2nd place. 

B. Good, Dallas, Texas—Curtiss—3rd 
place. 


Parachute Spot Landing Contest— 
0 Feet 


Frank Armstrong, Ponca City, Okla— 
1st place. 

Ed Lirette, Dallas, Texas—2nd place. 

C. B. Bretel, Dallas, Texas—3rd place. 

Miss Mystery also made a_ high-class 
parachute jump. 


Second Day—May 6 
Formation Flying over the city. 
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30-Mile Curtiss Race 


H. Foster, Dallas, Texas—Curtiss—l1st 
place—time 20 min. 14 sec. 

B. Good, Dallas, Texas—Curtiss—2nd 
place. 

Chas Matherly, Wichita Falls, Texas— 
Curtiss—3rd_ place. 

Wing walking by Ed Lirette and Frank 
Armstrong, 


Laird Swallow—Lincoln Standard 12 
Mile, Two-Turn Race 

W. H. Beech, Wichita, Kansas—Laird 
Swallow—lst place—time 7 min. 6 sec. 

E. M. Laird, Wichita, Kansas—Laird 
Swallow—2nd place. 

ie Garver, Attica, 
Swallow—3rd_ place. 


Kansas—Laird 


Free-for-all Acrobatic Contest 
Erret Williams, Arkansas. City, Kansas 
—Curtiss—Ist place. 
W. H. Beech, Wichita, Kansas—Laird 
Swallow— 2nd place. 
B. Good, Dallas, 
place. 


Texas—Curtiss—3rd 


Parachute Spot Landing Contest— 
1500 Feet 
Ed Lirette, Dallas, Texas—Ist place. 


C. B. Bretel, Dallas, Texas—2nd place. 
Frank Armstrong, Ponca City, Okla— 
3rd_ place. 


Third Day—Sunday—May 7 


Battle Formation Flight over city. 
Parachute Jump by C. B. Bretel. 


American Legion Free-for-all Handicap 
Race 


W. H. Beech, Wichita, Kansas—Laird 
Swallow—Ist place—time 21 min. 

H. Foster, Dallas, Texas—Curtiss— 
2nd place—time 21 min. 13 sec. 

B. Good, Dallas, Texas—Curtiss—3rd 
place—time 21 min. 18 sec. 


Wing Walking Exhibition by Ed Lir- 
ette. 


Spot Landing Contest with Dead Motor 


W. H. Beech—Laird Swallow — Ist 
place. 

Cyle Horchem, Kansas—Laird Swallow 
—2nd place. 


Erret Williams, Arkansas City, Kansas 
—-Curtiss—ésrd: place; 


Looping Contest 


W. H. Beech, Wichita, Kansas—Laird 
Swallow—Ilst place—23 loops. 

Cyle Horchem, Kansas—Laird Swallow 
—2nd place. 

K. R. Garver, Attica, Kansas—Laird 
Swallow—3rd place. 


Upside-down Flying Contest 


Cyle Horchem in Laird Swallow—Ist 
place. 

Dick Phillips in Laird Swallow—2nd 
place. , : 

Parachute Jump by Miss Mystery. 

Sgt. Encil Chambers, holder of the 
World’s altitude record for parachute 
jump, closed the meet making a 13,000- 
foot jump in the 30-mile wind. 

The judges for the Meet were Pilot 
Pat Murphy, Dallas, Texas; Pilot J. G. Li 
Howard, Wichita Falls, Texas; Pilot E.. 
B. Lopp, Wichita, Kansas. 

On the return from this meet from 
Wichita Falls, Texas, to Wichita, Kansas, 
a distance of 300 miles, two Laird Swal- 
lows made the trip'on a non-stop flight in 
2 hours and 50 minutes, piloted by E. M.: 
Laird and W. H. Beech. 


NOTES ON PROPELLER DESIGN—III 


The Aerodynamical Equations of the Propeller Blade Elements 


By MAX M. MUNK 


(Technical Note National Advisory Committee for Aeronautics) 


Summary 


HE air flow and the air force created 

by all elements of the propeller blades 

lying in a ring located between two 
concentric circles around the propeller axis 
are independent of what happens in other 
rings. The aerodynamic equations of such 
blade elements are established and their 
application is discussed. 

Since the air forces of well-designed 
propellers are uniformly distributed along 
the blades, the blade elements in each con- 
centric ring around the propeller axis have 
properties practically independent of those 
in other rings. Hence the design or the 
analysis of a propeller has to be performed 
by designing or analyzing consecutively 
the elements of a number of such rings. I 
proceed immediately to the discussion of 
this problem. 


One such short piece of the blade is 
generally cinsidered as a wing moving on 
a spiral path. The angle of each blade 
element may always be measured from 
its direction of zero lift. There are two 
important angles: The angle e of inclina- 
tion to the propeller plane and the angle 6 
of attack relative to the air. The air 
force of the blade element has one com- 
ponent in the direction of the relative mo- 
tion and another one at right angle to it. 
The former is due to the viscosity of the 
air and will be considered later. It is 
small in general and does not materially 
alter the character of the air flow, but 
it can by no means be neglected. It may 
be called drag, and the other force may be 
called lift. By dividing the lift by the 
area of the blade element and by the 
dynamical pressure of the relative velocity 
between blade element and air, a lift co- 
efficient CL may be defined. The lift co- 
efficient thus obtained obeys the laws estab- 
lished in the ordinary wing theory for 
infinite aspect ratio. In particular, it is 
never different from 2 7 B 


The lift of the blade element, the rela- 
tive velocity between it and the air, and 
the absolute velocity of the blade elements 
may be divided into components parallel 
and at right angles to the propeller axis. 
The components of the relative velocity 
may be written u and v, and those of the 
absolute velocity, U and V, where v and 
V are parallel to the axis. It may be 
assumed that V at the same time is the 
velocity of flight. The two components 
of the lift may be called thrust T and 
tangential force P. Let 6 finally be the 
angle between the direction of the lift and 
the axis, so that 


Tiss Lycos 0 APs sind) 


The angle of inclination of the blade ele- 
ment to the plane of the propeller is then 
e=6-+ £B. 

The problem is to deduce the values of 
U and V if 6, CL, u, and v are given. This 
is done by the application of the momen- 
tum theorem. The mass of air to which 
momentum is imparted is the mass of air 
passing the ring of radius r and breadth 
dr. with the velocity vy. Hence it is per 
unit of time 


Vai = tano, 


257 t.driv ps 
Momentum is imparted by both the thrust 
and the tangential force, and it has to be 
assumed that half the total gain in velocity 
has been made when the air passes the 


propeller. Therefore, half this gain in 
velocity is 
Tet (Cie, 1 
Vv —— in the tangential di- 
PEM ge al sin 6 
rection, and 
tet (Gis, cos 6 
vy ————_- ——. in the axial direc- 
2a Te tte. sin” 6) 


tion, where i denotes the number of blades 
and t the breadth. 


Hence, writing m for 


eis Cu 
QT tama 
(1). V=v(1—m.cos 6/sincoye 
(2) U=u(1 + m/sin 4). 


From which it follows that 


¥, 1—m cos 6/sin2d 
(3) —— tan 6 ——_______— 
U 1 + m/sin 6 
The propeller coefficients, defined by 
at P 
Cr= —— and: C‘o= 
p Pp. 
2urdr V7 — 2 mrsdr Vee 
2 2: 
therefore is 
4 m cos 6 
(4) Cr = ————————_ ‘C9 
(1 — m cos 6/sin* 5)? 
== Westait) 0, 


There remains still the drag to be con- 
sidered. Its influence on the thrust and on 
the acceleration can be neglected. The co- 
efficient C’g is increased by 


4 m cos Cp/Cri 


(1—m cos 5/sin*6)? 
as follows from the consideration that 
the tangential component of the drag is D 
cos 6 and by applying the same conclu- 
sions as before. Hence the complete co- 
efficient of the tangential force is 


4m cos 6 
(5) 


(1 — m cos 4/sin*6) 
+ Cp/Ct). 


The equations thus obtained are suffi- 
cient for the design and the analysis of the 
blade element, but they are not yet in 
such a form that they can be used con- 
veniently. For this purpose the equations 
have to be transformed. For purposes of 
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design, generally Cr, Cyr and V/U are 
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given, and also the number of blades. From i 


Cr, 8 and Cp can be derived directly from 
the knowledge of the wing section and 
are to be considered as known too. The 
three unknown quantities to be determined 
are the breadth of the blade element, t, its 
angle of inclination, e, and Cg, the coefh- 
cient of the tangential force. These can 
easily be found if the two quantities 6 and 
m are known. They are to be determined 
first. From equation (3): 


tan 6— V/U 


(6) 
1+ V/U 
This may be substituted in equation (4) 
tan 0 —V/U 


1+ V/U 
tand — V/U 
tand (1+ V/U 


m= sind 


4 sin 0 cos 6 


(:- 


er, otherwise written 


Gri 


Iv 


(7) tané6 = V/U-+tan6 (1+V/U) 
nf 2sin*6 (: 2sin’6 ) : 1 
aig an aire = 
L Gas (Oar i 


The negative value of the square root has 
to be taken, because otherwise, if Cr is 
small, the second term on the right hand 
side becomes very great. 

This equation now can be used for the 
determination of tan 6. It is true that the 
right hand side contains the unknown 
quantity too, but it contains it in such a 
way that its value is not greatly affected by 
a small error in tan 6. The procedure is 
therefore to estimate tan 6 at first. It is 
slightly greater than V/U, say 10% for 
high velocities of flight and 20% for low 
speeds. Hence 1.1 to 12 V/U is to be 
substituted for tan 6 in the right hand side 
of the equation, thus giving a second im- 
proved value for tan 6. Often this im- 
proved value will be close enough to the 
first estimation and to the final result. 
If not, this improved second approxima- 
tion may be substituted in the right hand 
side of equation (7) giving a third im- 
proved approximation, and so on. 

After ‘the determination of 5 m is 
found by substituting 5 in equation (6). 
Finally, 

a 
Ze Ty 


Cr i 


e = 6 + 6 and Co can be found by sub- 
stituting m and 6 in the right side of equa- 


(8) 


tion (5). 


Thus all quantities needed for purposes 
of design are determined.’ 

The analysis of a given blade element, 
that is, the calculation of the air force if 
the width of the blade element, t, its in- 
clination, «, and its velocity, U/V, are 
given, is performed similarly. The same 


~ equations are to be applied of course. It 


it 


may be assumed that U/V, «, and 


Ue 


are given. In addition, the relation be- 
tween 6 and Cr must be known and may 
be asumed to be 


Go 2 8. 


| 
Cr and Co are to be determined. In order 
to be able to determine them, 6 and m are 
calculated first. 
The three equations for the determina- 
tion of the unknown quantities are now 


ix f (Gis 
m= ae 
EMS 4 4 a 
Ch 
Ve 2 
2a 
1 — m cos 6 /sin*6 
Vier = tan.6 


1 + m/sin 6 


with the three unknown quantities m, 4, 
andaCu. 
The first equation can be written 


2 tg 


CL = 4m 


PG 


and this can be substituted in the second 
equation, giving 
Zine ecm 
= 2 aes 
T reg 
Apply the function tan on both sides, 
taking into consideration that the last term 
is small 


2m 2a4r 
tan ¢€ 
7 1 et 
tan 6 = 
Zine 2am 
a tan é 
7 1% 
or transformed 
tan e — tan 6 
m — ——— 
DP VOSS eae 
— ; (1 + tan e tan 4) 
T feet 


Now the value of m, as derived from the 
third equation, is given by equation (6). 
The two expressions have to be equal 
and hence they give an equation which 
contains only the one unknown quantity 
tan 6. The resulting equation can be writ- 
ten. 


t 1 , 
CS eet ag, 0. = ea 
(1 + V/U) sin 
4 r 
Ot Ne) UF (tan e tan 6 Fie 5) 
Talent: 
4 ¢r vy 
) = (tan e tan 6 us 1) 
ie 


This equation can be used for the deter- 
mination of tan 6 in the same way as was 
equation (6). Tan 6 has to be assumed to 
have a value between tan e and V/U. 

If tan 6 is found Cr is quickly calculated 
by means of 


ClO) aC 27 (e—0) 
and 
it) Crees te (a= 0) ar; 
(1) 2 = ——— SS 
Zen tA eT 2 


and thus all quantities occurring in equa- 
tions (4) and (5) are known and, being 
substituted, will give the values of Cr 
and Ca. 

I wish to add some remarks referring 
to the actual solution of equations (7) 
and (9), The determination of tan 6 can 
be made in less than one minute if the 
following rules are observed. 

In both equations occur tané and siné 
and it would take too much time to look 


for sind in a table after tand is given or 
assumed, The sine can be determined 
from the tangent much more quickly by 
means of the slide rule. For 


tan 6 
sin 6 = ———_—_,, 


Vi + tan’6 

This can be solved by one move of the 
runner and the rule. The reader is re- 
quested to take his slide rule and to com- 
pute the following example in order to 
convince himself how much more quickly 
he can perform the calculation than I can 
explain it. (See figure.) 

Suppose, for example, that tan 6 = .40. 
Place the runner on the graduation .40 of 
the lower scale D. ‘Then the runner in- 
dicates .16 on the upper scale A. Add 1 
to this: 1 + .16 = 1.16 and move the rule 
so that its upper scale B shows this 1.16 


under the mark of the runner. Then the 
left end of the runner gives sin 6 = .372 
on the lower scale D and sin? 6 = .138 on 


the upper scale A. 


In the solution of equation (7), the fol- 
lowing expressions are to be computed, in 
the order given, by means of the slide rule: 
Given V/U, Cr, and tan 6, approximately 


2 sin? 6 
(a) = 
Cr 
(Boece Tea Yau 
(c) = V(b)? 1 
(d) = (b) — (c) 


(eo) atané (1 Vi /U) yd) 
tg che VU tse) 
If (b) is considerably greater than 1, 
(d) has the value 1 


2 (bye 
For the solution of equation (9): Given 


4 

V/U, "tan ,"- 
i 

(it lying between V/U and tan e). 


and tan § approximately 


(a) = 1 + tanetand 
(b) = a + V/U) sind 
r 
it) ee (a) 
fe He 
(f) = (b) + (d) 
tc). as" tane“(b) 
(e) = V/U (d) 
(g) = (c) + (e) 
(g) 
‘fain OMe 
(f) 
sin*6 B —AH=j 


20 Scale A 
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Where Wright Aeronautical Engines 
Are Made 


ORE AGE Approximately 7 acres, located on Main Line of Erie Railroad. ; 
90,000 square feet. 


SCRIPTION Four floors, size 75 ft. by 300 ft. Concrete and steel heavy mill type 
| construction, 250 pounds per square foot loading. 


QUIP MENT The plant is equipped at present to produce, and is producing ap- 
proximately 300 engines per year, with spare parts therefor, and has 


| ample capacity in addition to provide adequately for all spare part 
requirements for all types of engines previously produced. The equip- 

ment of the plant provides for the complete manufacture of various 
type engines produced, including bronze and aluminum castings, ex- 
cept bar steel and drop forgings. The capacity of the present plant 
could be expanded to produce engines at the rate of five per day in 
the present building. In an emergency the present acreage would 
| allow of enough additional buildings and equipment being provided 
| within six to eight months to produce engines of any one type in 
| quantities of at least 25 per day. 


The plant has employed during the past year an average of 450 peo- 
ple, which includes a complete Engineering Department and Experi- 
mental Shop. 


WRIGHT AERONAUTICAL CORPORATION 


Paterson, New Jersey, U.S.A. 
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THE BOOTHBY GAS ARMORED TANK 


HE Boothby Gas Armored fuel 

; tank, which gave extraordinarily 

good results in the recent British 
Air Ministry crash-proof tank tests, is an 
entirely new departure in aircraft tank 
construction. The design is based on 
Commander F. L. M. Boothby’s observa- 
tions that ballast bags dropped from air- 
ships did not burst badly on hitting the 
ground, especially if the bags were not 
full, combined with the result of tests 
made to fireproof gas bags by surround- 
ing them with a layer of inert gas. 

The tank is a fabric tank, and consists 
of an inner skin of balloon fabric, lined 
within with gold-beater’s skin, a second 
container also of fabric, which serves as 
a safeguard in the event of the inner 
case leaking, and finally of an outer gas- 
tight casing filled with cooled exhaust 
from the engine. 

This outer case may be of fabric or 
three-ply, and it is possible to use the 
fairing of the fuselage itself as part of 
this outer casing. 

The two inner casings are supported 
from the fuselage on rubber shock 
absorbers, and to prevent swaying it is 
also suspended by light cords. These 
latter are so light that they will carry 
away in a crash before damage is done 
to the casing. 

The design of petrol connections for a 
crash-proof tank presents difficulties, for 
they are very liable to break in a crash, 
and a broken petrol pipe may be as dan- 
gerous as a punctured tank. In the 
Boothby tank there is a single sleeve pass- 
ing through the top of the whole assem- 
bly. Into this fits tightly a length of 
smooth “Petroflex” tubing which reaches 
to the bottom of the tank, but which is 
only friction held in the sleeve, and can 
therefore pull through to a considerable 


extent if the tank carries away. 

The outer casing is kept filled by ex- 
haust gas taken from the engine through 
a small pipe long enough to cool the gas. 
The bottom of the gas compartment has 
an escape and drain pipe, fitted at its 
end with a lightly loaded release valve, 
and leading down to the undercarriage 
or some such place of safety. Thus 
the gas case is kept charged with ex- 
haust, and if there is any petrol leakage 
from the inner casings the petrol is also 
drained off to a place of safety. 

In the latest type of this tank the space 
between the two inner casings is filled 
with “Sorbo” sponge, which if punctured, 
as by a bullet, will swell on contact with 
petrol and close the hole. 

The tank entered in the Air Ministry 
competition was not fitted with this sponge 
filling, and originally the Air Ministry 
agreed to allow the fairing of the fuselage 
to be used aS a gas casing. The tank 
was designed to carry the specified quan- 
tity of 31.5 gallons, but as this type of 
tank requires to be only partially full to 
give the full extent of safety it was actu- 
ally capable of being filled to over 50 gal- 
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lons, though it would not then have been 
crash- proof. 


In the preliminary crash tests the tank | 


did not leak at all, and was quite fit to 
repeat the test. About a week before the 
final tests the Air Ministry withdrew the 
concession that the fuselage fairing might 
be used as a gas container, and also said 
that if the tank was capable of contain- 
ing more than 31.5 gallons it must be dis- 
qualified under the rules of the competi- 
tion. There was not time to design and 
build new tanks, so extemporized means 
were taken to reduce the volume, the outer 
casing was removed, and a rough gas cas- 
ing was built inside the fuselage. ‘The re- 
sult was not as good as the original de- 
sign. The crash-proof qualities were 
about half those of the original and the 
fireproof qualities were small. Neverthe- 
less it stood five rounds of incendiary am- 
munition and only failed after 10 rounds 
through one point of aim. 

The sketch attached shows the general 
scheme very clearly. The single Petroflex 
tube leading out of the tank is connected 
to a three-way cock, so that one may either 


fill, drain, or supply the carbureter 
through it. The tank could be used for 
gravity feed, after starting a siphon 


action, or for petrol pump feed. 

It may also be used for pressure feed. 
In this case, owing to the flexible nature 
of the tank, pressure may be applied out- 
side, thus avoiding the risk of pumping 
impurities into the petrol container. 

Finally it is a distinctly valuable feat- 
ure that using this construction a crash- 
proof tank can be built for considerably 
less than that of the ordinary unprotected 
tinned steel type. The weight of the crash 
and fireproof type can be brought down 
to practically the same weight as the usual 
type. 


Sioux City Bankers Travel by Air 


Sioux City.—A; delegation of bankers 
from Sioux City attended the meeting of 
the South Dakota Association of Bankers 
at Winner, S. Dak., May 18, by aeroplane. 
The large SVA passenger ship was fur- 
nished by the Curtiss-Iowa Air Craft Cor- 
poration. 

The economy of traveling by air was 
quickly realized by these bankers, who are 
able to save time as well as travel in com- 
fort. The trip, if made by train, would 
require two days of travel, the train leay- 
ing Sioux City at 8:40 in the morning, ar- 
riving at the South Dakota point at 9:30 
p.m. The return trip would necessitate 
day travel from 4:30 a. m., Friday, until 
5:20 p. m. The bankers left Sioux City 
on a 160-mile air line route at 4 o’clock 
Wednesday afternoon, arriving at Winner 
at 5:30. After attending the conference 
Thursday they returned home the same 
evening. ? 

Aviation is making. great headway in 
the Seventh Corps Area since the District 
Conference in March. Extensive plans 
are under way for regular air service be- 
tween the largest cities, and the Aero Club 
of Sioux City is co-operating with the 
Curtiss-lowa Air Craft Corporation for 
extending their lines. A line is planned 
from Sioux City to Chicago via Fort 
Dodge and Cedar Rapids, which is ex- 
pected to be in operation within thirty 
days. During the Summer months lines 
will be extended to Sioux Falls, S. Dak., 
Omaha, Neb., and Kansas City, Mo. Final 
plans are for developing a line from Sioux 
City to the Pacific Coast points. 

The Aero Club of Sioux City is one of 
the largest and most active in America. A 
fully equipped landing field will be ready 


in June for transportation lines as well as 
several privately owned ships. In addition 
to their local work they are taking an ac- 
tive part in the Seventh Corps Area Asso- 
ciation as well as the National Organiza- 
tion work, 


The Tail Plane 


This report (No. 133) by Max M. Munk 
of the National Advisory Committee for 
Aeronautics deals with the calculation 
of the tail plane. The author has tried 
to simplify the present theory of longitud- 
inal stability for that particular purpose 
so as to obtain one definite coefficient 
characteristic of the effect of the tail 
plane. 

This coefficient is obtained by substi- 
tuting certain aerodynamic characteristics 
and some dimensions of the aeroplane in 
a comparatively simple mathematical ex- 
pression. Care has been taken to confine 
all aerodynamical information necessary 
for the calculation of the coefficient to the 
well-known curves representing the qual- 
ities of the wing section, This is done 
by making use of the recent results of 
modern aerodynamics. All formulas and 
relations necessary for the calculations are 
contained in the paper. They give some- 
times only an approximation of the real 
values. An example of calculation is 
added in order to illustrate the application 
of the method. 

The coefficient indicates not only 
whether the effect of the tail plane is 
great enough, but also whether it is not 
too great. It appears that the designer 
has to avoid a certain critical length of 
the fuselage, which inevitably gives rise 
to periodical oscillations of the aeroplane. 
The discussion also shows the way and in 


what direction to carry out experimental 
work. 

A copy of Report No. 133 may be ob- 
tained upon request from the National 
Advisory Committee for 
Washington, D. C. 


New Service Publications 


Plain Talk, published weekly at the U. S. 


Naval Air Station, Coco Solo, C. Z., by the 
officers and enlisted personnel on duty there, 
is among the latest additions to the numer- 
ous Service papers published ashore and 
afloat. Lieut. H. B. Leggatt, Jr.. U. S: N. 
R. F., is editor-in-chief, while Lieut. A. R. 
Tilburne, ESS: N. R. F.,, is one of the 
“chief reporters.” There is an excellent 
editorial concerning the Panama Canal and 
its importance and the need for its com- 
plete state of defense in the event of an 
emergency arising. It asserts that in daily 
conversation among those in both branches 
of the Service in the Canal Zone the ques- 
tion is often asked, “Is the Canal well pro- 
tected?” In addition to interesting news of 
the station there are many clever and 
humorous articles, among them ‘Daily 
Routine Aboard a Soviet-Run Battleship,” 
“Fylosophy of Life’ and “The Fable of 
the Wise Guy and the Navy Spirit.” 

Another new Service publication is Wind 
Aloft, published weekly at Ross Field, Ar- 
cadia, Cal., by the personnel of the Air 
Service, U. S. A., stationed there. Lieut. 
James M. G. T. Neely, U. S. A., is editor- 
-in-chief and Lieuts. George G, Cressey 
and W. J. Flood, U. S. A., are assistant 
editors. The first number consists of six 
mimeographed pages. It contains much 
news of the commissioned and enlisted per- 
sonnel and of other matters concerning the 
station. 
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Student Fliers Graduate from Carlstrom 
Field School 


The following graduate student officers 
from the primary flying school at Carls- 
trom Field received their orders for ad- 
vanced training and departed for their new 
stations: Lieut. Aubry Strickland to 
Ellington for pursuit training; Lieuts. A. 
Clements, R. R. Clark, C. Shangraw. and 
L. T. Whitten to Kelly Field for bomb- 
ee; and Lieuts. J. C. Dickson, D. W. 
Goodrich, K. A. Kemmer, P. G. Wehle, 
Williamson and Hensinger to Fort Sill 
for observation training. 
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Locating New Landing Fields 


Orders in effect at the Fairfield Air 
Intermediate Depot, Fairfield, O., require 
that all pilots make at least one cross coun- 
try flight each month for a distange of 
not less than 100 miles, and that during 
the course of these flights they will en- 
deavor to locate a desirable landing field, 
preferably a “local landing field” near 
some important town. If the field in 
question is deemed of sufficient importance 
the pilot will fill out a questionnaire 
giving particulars concerning same. This 
\s considered a good policy and, if adopted 
zenerally, should tend to improve present 
sonditions with regard to shortage of 
landing fields. 


Colonel Truby Leaves the Air Service 


- Colonel Albert E. Truby, Medical Corps, 
succeeded recently by Lt-Colonel Wil- 
iam R. Davis, Medical Corps, as Chief of 
Medical Section in the Office of the Chief 
of Air Service, has assumed command of 
the Letterman General Hospital, Presidio 
yf San Francisco, California. ea 

During his three years of service in the 
(Office of the Chief of Air Service, Colonel 
Truby’s efforts in the medical field of 
wiation were productive of excellent re- 
sults. Through his efforts the Medical Re- 
search Laboratory, Mitchel Field, L. [., 
New York, where the School for Flight 
Surgeons is conducted, became a recog- 
uzed special service school last year. 

Colonel Davis has spent the past three 
months at the Medical Research Labora- 
ory, and will assume active charge of the 
Medical Section about May Ist. 


_ General Mitchell Visits Mitchel Field 


Brigadier General William Mitchell, As- 
istant Chief of Air Service, accompanied 
vy Ist Lieut. L. J. Maitland, Air Service, 
wrived at Mitchel Field by air from 
3olling Field on Friday, April 21st. The 
zeneral spent several days at Mitchel Field 
ind vicinity inspecting the sites of several 
ireraft corporations. He flew to all out- 
ying stations, among them the plant of the 
(Thomas-Morse Aircraft Corporation, 
_thaca, N. Y., and the Witmore-Lewis Air- 
int Corporation at Hasbrouck Heights, 
| 
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i Air Service Squadrons Depart for 
Panama 


The 24th Squadron (Pursuit) consist- 
ng of three officers (Captains William E. 
farthing and Norbert Carolin and Lieut. 
Arthur K. Ladd) and 125 enlisted men, 
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and the 25th Squadron (Bombardment), 
consisting of three officers (Major Nor- 
man J. Boots and Lieutenants Cornelius J. 
Kenney and Edward E. Hildreth) and 126 
enlisted men, departed from Mitchel Field 
for service in Panama on the morning of 
April 22nd, and sailed from the Army Base 
on the U. S. Army Transport Somme in 
the afternoon of the same day. The de- 
parture of these squadrons reduces the 
garrison of Mitchel Field by about one- 
third. 

While at Mitchel Field these squadrons 
had no regularly assigned flying equipment 
and were strictly engaged in securing in- 
dividual and organization property, and 
in training the men in duties incident to 
foreign service. Prior to the departure of 
these two organizations, they were in- 
spected on several occasions by the Com- 
manding Officer of Mitchel Field in an 
effort to determine their exact status as to 
whether or not they were conditioned in 
every way for departure for service in the 
Canal Zone. Reports of these inspections 
indicate that both organizations left in 
god condition. Mitchel Field regrets to 
lose these two organizations, particularly 
so since many of the older noncommis- 
sioned officers and valuable enlisted 
specialists went with them. 


New Test Pilot for the MB-7 

Captain Mulcahey, of the Marine Corps, 
has arrived at Mitchel Field and relieved 
Lieut. Fleer as test pilot for the MB-7. 
Immediately upon his arrival, and almost 
daily since, Captain Mulcahey has flown 
this little plane. For the past few days 
he has been taking it over the measured 
course in an effort to determine its maxi- 
mum racing speed. The course over which 
this plane has been flown lies over a portion 
of two neighboring villages, Garden City 
and Westbury. Captain Mulcahey has 
flown the plane rather low in order that 
he might stay directly over his pylons and 
not stray from the course. 


Art. Smith Goes to McCook Field 

The celebrated civilian aviator, Mr. Art. 
Smith, who has been testing out a new 
type of double-controlled training ship of 
his own design during the last few months 
at Carlstrom Field, left for McCook Field 
on Wednesday, April 19th. Mr. Smith’s 
departure will be regretted by everyone 
with whom he came in contact at Carls- 
trom Field. 


Pursuit Pilots Graduate 

A class of eight student officers, train- 
ing in advanced pursuit, were graduated 
at Ellington Field on Friday, April 23. 
Graduating exercises consisted of an 
aerial review by the commanding officer of 
the post and the Academic Board. Two 
formations of three SE-5’s each and one 
formation of five SE-5’s passed in review, 
after which they performed a series of 
maneuvers in formation. ‘The following 
officers composed the class: Major E. H. 
Brainard, Marine Corps; Captain George 
C. Tinsley and Lieutenants Walter H. Reid, 
Claire L. Chennault, E. E. Glenn, John D. 
Barrigar, John K. Cannon and Donald F. 
Stace, Air Service. 
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Cross-Country Flying at Ellington Field 


During the past week 23 officers of the 
First Group (Pursuit), Ellington Field, 
participated in three cross country flights, 
the flymg time aggregating 105 hours. To 
date six cross country flights to Kelly Field 
have been successfully made in Thomas 
Morse pursuit planes. The gas capacity 
of this plane is just sufficient for this flight 
of 200 miles, the average time being. one 
hour and forty minutes. 


Kelly Field Aviators Assist in Celebration 


Four formations of five planes each as- 
sisted in the annual celebration of the 
Battle of Flowers of the Fiesta, San Ja- 
cinto, on Friday, April 21. After flying 
for about an hour over the parade in San 
Antonio, the XBIA formation broke up 
over the Alamo and dropped floral bombs 
on this historic old building. The Attack 
Group entered as its representative in the 
parade a DH4B aeroplane stripped, mount- 
ed on a trailer and artistically decorated 
with streamers of the old and new Air 
Service colors, fully equipped with ma- 
chine guns, bomb sights, generators and 
other general equipment required for at- 
tack planes. In large letters, the words 
“Third Group (Attack)” formed an arc 
over the crest of the Third Group (At- 
tack). The supervision of the float was 
under Staff Sergeant Floyd L. Parker, the 
designer of the Group’s coat-of-arms. 


Filipinos are Still Skeptical of the 
eroplane 

The new flying field at Camp Nichols, 
Rizal, P. I., seems to be very popular, be- 
ing used by pilots from Clark Field com- 
ing and going, in addition to the pilots of 
Camp Nichols. This makes it seem like 
old times, and what sweeter music could 
an Air Service man desire than the drone 
of a perfectly tuned Liberty? In spite of 
the fact that much flying is done in the 
immediate vicinity of this station, the na- 
tives still appear to be rather skeptical of 
the aeroplane and regard it as something 
strange and not regular in the course of 
human events. When a plane flies over 
their barrio they will stop whatever they 
are doing and run out and gaze at it as 
though it was some strange bird that has 
paid a visit to this material earth from 
some far distant planet. When a pilot 
banks or zooms his plane they fairly hold 
their breath—for how can it remain up 
and do the things it does? Recently a 
formation flew over Manila and the water 
front. It was certainly a pretty sight, for 
so perfect a formation did the pilots keep 
that it seemed from the ground that they 
were fairly riding on each other’s tail. 


Photographic Aeroplanes Nearing 
Completion 


Fifteen DH4-BP1 aeroplanes, which the 
Engineering Department: of the Fairfield 
Air Intermediate Depot, Fairfield, Ohio, is 
manufacturing for photographic purposes 
throughout the Air Service, are nearing 
completion. By the first of May it is con- 
templated having these ships all set up and 
awaiting final test. To date there have 
been three of this type of aeroplane tested 
at Fairfield with very satisfactory results. 


New Italian Secretary 


The new Secretary of War, Principe di Scalea, is a well known 
competent in commercial aviation. He was President of the Inter- 
ministerial Commission of Aeronautics, a body charged with the con- 
trol of the State Aeronautics. There is no doubt that Principe di 
Scalea_ will give the Army Air Service a new impulse, starting a new 
era, after last year’s depression. 


New Zealand Club 


The Auckland Service Aero Club completed negotiations during 
February with the New Zealand Aero Transport Co. for the amalga- 
mation of their interests in the Auckland district. The combined inter- 
ests plan to link Auckland with Wellington by air and to establish 
branches from those points. Government cooperation will be enlisted 
in having regular air routes surveyed and plotted and suitable landing 
grounds established with the key airdrome at Auckland. Arrange- 
ments have already been made for the importation of three aeroplanes, 
and additional capital to the amount of £20,000 is being raised by 
subscription in Auckland for the erection of the airdrome. 


—Commerce Reports. 


Argentine Federation 


A federation of the Argentine aero clubs has been organized under 
the name of the Federacion Aeronautica Nacional with the purpose of 
representing the general interests of aviation in Argentina and to en- 
courage its development and organize trials, concourses, expositions, and 
all aerial manifestations. Besides the Aero Club Argentino, the federa- 
tion is affiliated with the aero clubs of the following places: Rosario, 
Cordoba, Corrientes, Santiago del Estero, Pergamino, Nessehes: Tucu- 
man, Santa Fe, and Balcarce. 


British Subsidies 


From April 1st the Handley-Page Transport, Instone Air Line, and 
Daimler Hire (Limited) will receive the air subsidy for their services 
on the London-Paris route under a new scheme. The new conditions 
are that the Government will pay a subsidy of 25 percent on the gross 
takings will provide not more than half the operating fleet on the hire 
purchase basis, and will give an additional grant until February 28, 1923, 
of £3 per passenger and 3d. per Ib. of goods carried. 


French Glider Trials 


_ Trials of motorless airplanes are to take place on an extensive scale 
in the department of Auvergne, in central France, during the coming 
summer. Hitherto efforts in the direction of developing some kind of 
airplane capable of flying without the aid of a motor were generally 
regarded as having been left to Germany, but the French have now 
entered the field on a somewhat important scale. 

The Municipal Council of Aydat, near the well-known lake of that 
name, has just authorized the Auvergne Aero Club to organize in the 
parish an airdrome for the use of the body formally known as the 

xperimental Congress of Motorless Aeroplanes, which is to be held there 
fron July 15 to September 15 next. The hangars will be erected at the 
foot of the peak called the Puy-de-Pommegrasse. The motorless air- 
planes will “take off” from the top of the peak. 


The South Atlantic Flight 


. We are indebted to our contemporary, the Aeroplane, for the following 
interesting data concerning the South Atlantic flight by the Portuguese 
aviators, Capitao Tenente (commander), Saccadura-Cabral, and Captain 
Gago-Coutinho, of the Portuguese Navy: 

It will be remembered that the journey was begun from Lisbon at 
07.00 hours on March 30th, and that the machine reached Las Palmas, 
in the Canary Isles, at 15.00 hours, having covered the 710 miles in 8 
hours, There the flight was interrupted for several days. On April 5th 
the flight to St. Vincent in the Cape Verde Isles was completed, the dis- 
tance of 845 miles being flown in some 9, hours. 

Heavy gales blew at St. Vincent for the next 12 days, but on April 17th 
the weather changed. The machine was flown to Porto Praia, at the ex- 
treme southern end of the Cape Verde Islands, where it was filled up, and 
whence it departed on the next morning. n : 

It was hoped that it would be possible to reach the island of Fernando 
Noronha, which is within 200 miles of the mainland of Brazil, but a 
Portuguese cruiser was stationed just off the St. Paul’s Rocks, a group 
of very small islands just north of the Equator and some 250 miles short 
of the full stage, in order that if it were found impossible to complete 
the stage the night might be spent there. 

From Porto Praia to St. Paul’s is roughly 1,000 miles; the complete 
stage to Fernando Noronha is about 1,250 miles. 

In the region between the Cape Verde Islands and the Equator the pre- 
vailing wind—and it is a wind which can be relied on with fair certainty 
—is northeasterly, and therefore more or less behind a machine making 
this trip. But in a belt which extends somewhat to the north of the 
Equator there is a prevalent wind from the southeast, across and to some 
extent ahead of the course. It would appear that the machine ran into 
this wind some considerable time before reaching St, Paul’s, with the 
result that the machine did not arrive at that point till 18.00 hours in the 
evening, and that by that time the pilot was tired out. 

It was in any case impossible to reach Fernando Noronha before dark. 
It was therefore decided to land at St. Paul’s and spend the night on the 
cruiser. 

Unfortunately in landing the machine was damaged—it is said owing to 
nt ere ae landing—and it was therefore impossible to continue the 

ight. 

It is now announced that another seaplane—a standard Fairey 3D—is 
being dispatched to St. Paul’s and that Commander Saccadura and his 
navigator, Captain Gago-Coutinho, will complete the voyage on its arrival. 

Despite the unfortunate accident at St. Paul’s, this performance is ex- 
tremely creditable to all concerned. 

The three main stages, of which the shortest is over 700 miles, all rep- 
resent very considerable achievements, particularly when it is recollected 
that they are made out of sight of land, and that the terminals in each 
case are quite small groups of islands. The last stage—of just on 1,000 
miles, terminating on a group of rocks whose total area is about 20 acres, 
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with no other land within 200 miles or more—must be regarded as 2 
extremely fine piece of accurate navigation, particularly considering 
very great strain necessarily imposed by something about 12 hours” 
tinuous flying, all of it within the tropics. : ~ , 
Capitao Tenente Saccadura-Cabral, the pilot of the expedition, has — 
previously distinguished himself by his flight from Calshot to Lisbon, and ~ 
ftom Lisbon to Sateen, in an F-3 flying-boat which was purchased by — 
the Portuguese Navy after having been reconditioned and equipped by 
the Fairey Aviation Company at their Hamble works. ; a 
Sefior Saccadura succeeded in gaining the support of his Government 
in his effort to fly the South Atlantic to Brazil, and for this purpose a 
definitely limited sum was placed at his sole disposal to cover the ex- 
penses of the journey. In his search for a suitable machine he visited 
the leading aircraft factories of Europe, and after consideration of all the 
proposals made to him by them decided to entrust the manufacture of the 
machine to the firm who had equipped the F-3 which he had used on his — 
previous journeys. ' Ne a 
The order to build the machine was given to the Fairey Aviation Com- 
pany under a strict guarantee that the machine should be completed and © 
flown, at the specified load, and should show the specified performance 
within three months of the date of the order. This guarantee was ful- : 
filled to the day. 4 A 
The machine is a modification of the Standard Fairey 3-D type, fitted 
with enlarged floats, increased wing span, and with fuel tanks for 18 
hours’ flight at cruising speed, i : % 
The span is 62 ft., the total loaded weight is 7,250 Ibs., and as the 
engine is a Rolls-Royce of 360 h.p, the weight per h.p. is over 20 lbs. 
Of this total the disposable weight is 3,100 lbs. At this weight the ma-- 
chine handles well both on the water and in the air, has a top speed of 
95 m.p.h., and an initial climb of 350 ft. per_min. ‘ 
The machine is, of course, fitted with the Fairey variable camber gear. 
Her actual performance on the trip is clear proof of the extremely good 
qualities of the machine and of the faultless running of the engine, and 
both the Fairey Company and Rolls-Royce, Ltd., have every reason to be 
proud of the results achieved. ; 
The crew of the machine also deserve to be congratulated on an ex- 
tremely fine performance. Commander Saccadura-Cabral is both an exe 
perienced pilot and a capable navigator. This performance marks him as- 
being possessed of a courage and endurnce which show him to be a worthy 
descendant of the Portuguese navigators and explorers of the Middle 
Ages. P 
Tabtain Gago-Coutinho is, one believes, a quite elderly officer who is 
not a pilot. He has previous experience of aerial navigation—he accom- 
panied Commander Saccadura to Madeira on the F-3—and his subsequent — 
achievements prove that this early success was no mere fluke. a 
On the Madeira trip a Portuguese ship was stationed halfway along 
the route as a mark boat. The F-3 sighted the ship and passed it some 
five miles to the south and east. It is related that when the crew of the 
F boat encountered the skipper of the mark boat each reproached the 
other for being five miles off the proper course. It was eventually dis- 
covered that the ship was on the true course from the mouth of the Tagus, 
while the F boat had flown from the Tagus above Lisbon, and that each 
of them was actually on its correct course. — ce i 
An ordinary marine sextant, together with a drift indicating course 
corrector designed by Commander Saccadura, used in conjunction with 
smoke bombs dropped on the water, were used for navigating purposes. 


Italian Aeronautics 


Prize Piemonte. Under the patronage of the ‘‘Federazione Aeronautics 
Nazionale Italiana’ and by initiative of other aeronautical associations, — 
an international competition for commercial aeroplanes is to be per- 
formed in the last week of the month of June, 1922. The course is to 
be 3 times the circuit bounded by the cities of _Turin-Cuneo-Alexandria- 
Novara-Biella-Turin (683 miles). The compertors besides the laces 
of starting and arrival, will have the possibility of landing twice, being 
allowed to refurnish fuel. The classication will be settled by the 
following formula: + A hee 

c 


Vmin ce) 
where Q indicates the commercial load of the machine expressed in Kilo- 
grar.s; P the weight in Kilograms of the petrol consumed in the compe- 
tition; Vc the commercial speed represented in Kilometre-hour where- 
with the machine performs the voyage; Vmin the smallest speed in 
Kilometer-hour which the machine can assume. ‘ é 

The aircrafts for which the value of. Vc should result inferior to” 
120 Km. p. h. will not be allowed to compete for any prize. The com 
mercial load must not be inferior to 300 kilograms, besides the weight 
of the pilot which is considered 80 kilograms for everybody. | ‘ 

As to the prizes for the moment it is known that a prize of It, 
£40.000 will be awarded to the firm builder of the machine first 
Seinen and a prize of It. £16,000 to the pilot of the aforementioned 
machine. 

Aeronautics and Parliament. At the last votings by secret scrutiny 
the ‘Camera dei Deputati” has voted the bill for the constitution of as 
“High Council for the Aeronautics” and of a “Technical and Administra- 
tive Committee for the Aeronautics.”? The Council will be composed 
by the representatives of the various aeronautical categories, viz. in- 
dustrial and technical staff, Corporations of Propaganda, and the Aerial 
Navigation Undertakings. With the institution of the above Council 
and Committee, the standing committee for the Aeronautics established — 
with the Act No, 849, 1920, is to be suppressed. The bill will be 
presented to the ‘‘Senato”’ for the approval. 4 ; 

An Italian Mission for the Aeronautics will leave in a short time 
towards the Equator. Major Lombard is the commander of it. : 

The Firm Dornier in Italy. The Press hears from Leghorn that the 
Firm Dornier is about to be transfered to Leghorn and will occupy 
the works up to now belonging to the Firm Gallinari which they say 
has been dissolved. ; 
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Marseilles-Monaco-Marseilles Race 

This French seaplane contest was run off on April 19, when six naval 
and two civilian pilots took part. M. Eynac, Under-Secretary of State 
for Aeronautics, evinced the keenest interest in the event, and had flown 
in a Goliath from Paris to Marseilles in 5% hours’ flying time a couple 
of days previously, in order to be present at the start and finish. The 
finish found M. Poirée, on a 135-h.p. Clerget-Caudron, the winner in 
5 hrs. 1 min., Brou on a Farman being second in 8 hrs. 14 mins. 4 
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PACIFIC MODEL AERO CLUB 
240 11th Avenue, San Francisco, Cal. 
Portland Chapter: c/o J. Clark, 
Hotel Nortonia, Portland, Ore. 


PACIFIC N. W. MODEL AERO CLUB 
921 Ravenna Blvd., Seattle, Wash. 
INDIANA UNIV. AERO SCIENCE CLUB 
Bloomington, Indiana 
BROADWAY MODEL AERO CLUB 
931 North Broadway, Baltimore, Md. 


PASADENA ELEM. AERONAUTICS CLUB 
Pasadena High School, Pasadena, Cal. 


The Illinois Model Aero Club’s Outdoor Contests for 1922. 


HE following list of I. M. A. C. contests for the 1922 sea- 

son indicates that there will be some spirited competition 

at the field. The first contest on the list was won by 
Edward Lange, whose model flew a little more than 4300 feet. 
As there was practically no wind blowing at the time, the 
record is remarkable. 


Contests are to be held on the following dates: 


meee tiand-Launched Distance. :....c.c.ceeesecces ones April 23 
Seeriand-Launched Duration... 0.6. .s.00e5e0cseee- May 21 
@eeicise-off-Ground Duration... ..5.0.......08eseees . June 18 
MT O DGC ALON ool s vaialere clele. ob ca views stereos July 9 
@eetand-Launched Duration.............sccccenees Aug. 20 
el Sie cies ag «+ ovine oi) eae vies Sept. 17 
mmehise-off-Ground Dtration?............s.ccceeees Oct. 22 


All outdoor contests with the exception of the fourth will be 
held at Ashburn Flying Field commencing at two o’clock on the 
days designated. The Hydro contest will be held at Lake Cal- 
umet. 

Each contestant will be given three official flights which must 
be announced in advance. 


Contestants residing outside the city limits of Chicago will be 


allowed to take their official flights under the rules which the 


Contest Committee has drawn up to govern such action. 
The following awards are to be made to contest winners: 


1. Cross-Country aeroplane ride with Major Schroeder. 
This flight will be approximately 150 miles long. 


To be given as first prize for the best average in the first 
three outdoor contests of 1922. 


THe Distance 
2 ee uration 
3—R. O. G. Duration 


2A snappy ride over the flying field with “Buck Weaver.” 
To be given as first prize in the Hydro contests. 
3. Cross-Country ride with Mr. Elmer Partridge. 


To be given as first prize for the best average in the last 
three contests of the year. 


H. L. Duration 
Speed 
R. O. G. Duration 


4, An “A” frame model, offered by Mr. R. Jaros. 

To be given to the person having the second best average in 
the first three contests. 

5. Ten Dollars will be given by Mr. Pease. 

For the first steam or gasoline flight of over 30 seconds. 

6. Fifteen Dollars will be given by Mr. Lathrop. 

For the first flight by any type of model over 300 seconds. 

7. Two short rides to be given by Elmer Partridge over 
The Aero Club of Illinois’ Flying Field. 
' To be given as first and second prize for the best amateur 
averages in all outdoor contests of the year. 


be 


NEBRASKA MODEL AERO CLUB 
Lincoln, Nebraska 
BUFFALO AERO SCIENCE CLUB 
c/o C. Weyand, 48 Dodge St., Buffalo, N. Y. 
ILLINOIS MODEL AERO CLUB 
Room 130, Auditorium Hotel, Chicago, Ill. 
SCOUT MODEL AERO CLUB 


304 Chamber of Commerce Bldg., 
Indianapolis, Indiana 


MILWAUKEE MODEL AERO CLUB 
455 Murray Ave., Milwaukee, Wis. 


mn m OT a tc tals 


THE JUNIOR CLUB OF AERONAUTICS, 
KANSAS CITY, MO. 


CAPITOL MODEL AERO CLUB 
1726 M St., N. W., Washington, D. C, 


AERO CLUB OF LANE TECH. H. S. 
Sedgwick & Division Sts., Chicago, Ill. 


LITTLE ROCK MODEL AERO CLUB 
1813 W. 7th St., Little Rock, Ark. 


FLIGHT ASSOCIATION OF OTTAWA, CAN. 
c/o Mr. Oswald Barry, 
117 Albert Street, Ottawa, Canada 


Ste: handsome Laird-Weaver trophy will be given as 
usual, 


To the person having the best average in all the contests of 
the year. 


9. Two books of model plans. 


To be given to the Out-of-Town members having the first 
and second best average in all the outdoor contests. 


Motorcycle Engine ‘‘Aeromobile.”’ 


Lots of aeroplane thrills on the ground is one of the features 
of the “Aeromobile,’ a machine invented by Edgar W. Croft, 
a newspaperman at Zion, Illinois. This machine has consider- 
able speed and climbs hills with as much ease as any auto- 
mobile. On a straight run on a concrete road she develops 
enough speed to take off the ground; all that is required is the 
wings to make this possible. Parts from Curtiss aeroplanes 
were used in its construction. The seat, steering device, struts, 
tubing and wheels, all being aeroplane parts. 

A motorcycle engine coupled up direct to a propeller forms 
the motive power, and a torpedo tank with four gallons 
capacity provides ample gas for long runs through the 
country, as the “Aeromobile” consumes very little gas in com- 
parison to other motor vehicles. A novel feature is the brake, 
which consists of two large hardwood reels which clamp down 


» on the tires when a foot-pedal is pressed. A steel tube guard 


just beyond the propeller tips protects the tips and prevents the 
possibility of accident to those standing near the propeller. 


The Croft Aeromobile, made from aeroplane parts and a motorcycle 
engine 
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Ground and Plane Radio Demonstrations 
at San Antonio 


Lieutenant Canfield, Communications Of- 
ficer for the 2nd Bombardment Group at 
Kelly Field, recently demonstrated radio- 
phone communication between a plane and 
the ground. A radio truck was. stationed 
in front of the Alamo, San Antonio, and 
from a large amplifier in the roof of the 
truck the voice from the plane overhead 
was heard clearly and distinctly by a large 
and interested audience. Along this line it 
may be said that Lieut. Schneider, Wing 
Communications Officer, is receiving a 
large number of letters of. congratulations 
and thanks from points up to 800 miles 
away for the concerts and dialogues he 
has been giving on the new radio-phone re- 
cently received. 


Broadcasting Station Delayed 


Although Rodman Wanamaker, chair- 
man of the special committee appointed to 
make plans for a municipal radio broad- 
casting station for New York City, urged 
the committee of the whole of the Board 
of Estimate to appropriate $50,000 for the 
plant at once, the matter was laid over for 
another week. 

“What are we going to do with it after 
we get it?” asked Julius Miller, President 
of the Borough of Manhattan. 

There was no reply except that of 
Comptroller Craig, who suggested it would 
be valuable in sending out reports of the 
Board of Estimate. 


The Comptroller expressed the opinion 
that such a plant if established should be 
under the control of the Department of 
Water Supply, Gas and Electricity rather 
than the Department of Plant and Struc- 
tures, as suggested in the Wanamaker re- 
port. 


Radio Directs Lake Ships 


For the first time navigation on Lake 
Superior has been robbed of its terrors. 
On May 14 the first Naval radio compass 
station on the Lakes opened at White Fish 
Point to direct passing ships by wireless. 
At any hour the captain of a ship lost in 
the fog banks can call the radio station and 
ask his position. The reply will give the 
ship’s direction from White Fish Point for 
the vessel’s navigator to plot on his chart. 


Within three weeks two more radio com- 
pass stations will open, one at Grand 
Marais, sixty miles west of White Fish 
Bay, and the other at Detour, at the mouth 
of St. Mary’s River. When they are in 
operation the passing ships will receive 
their location from two of the stations and 
plotting those two lines on the chart the 
skipper will know his ship is at the point 
where the lines meet. 

The graveyard of the lakes stretches 
from White Fish Bay to Grand Marais, 
the nearest port of refuge to the west. The 
sixty miles of desolate water, rimmed by 
sand dunes and lonely forests, has claimed 
an annual toll in ships and lives and cargo 
since navigation opened on the upper lakes. 
One vessel, a Canadian lighthouse tender, 
went down off White Fish Point in a storm 
a few weeks ago with ninety’ men. 


Secrecy of Radio Messages Promised by 
John H. Hammond, Jr. 


Gloucester—John Hays Hammond, Jr., 
apparently has revolutionized radio com- 
munication by a new invention. He has 
perfected a comparatively simple apparatus 
to prevent any station from taking mes- 
sages except those for which it is intended. 

he same wave can be made to carry 
several messages at the same time, and, 
further, it is stated, both voice and code 
may be transmitted. 

The new apparatus will allow a far 
greater number of stations to communicate 
over a limited number of wavelengths. 
Accidental interference from other stations 
is greatly reduced. Efficiency is increased. 
Atmospheric electricity, or static, is dimin- 
ished in its effect upon the new system to 
such extent that the system may be oper- 
ated under conditions when the standard 
radio apparatus cannot sucessfully receive. 

Mr. Hammond’s statement declares that 
he has been at work upon these problems 
for the past fourteen years. A demonstra- 
tion was given today before officials and 
experts of one of the leading American 
radio companies, and Mr. Hammond says 
the United States Navy and War depart- 
ments have given his latest discoveries ex- 
haustive tests with success. 

The system, it is declared, embodies a 
direct and simple means of insuring pri- 
vacy, and it will be practically impossible 
under ordinary conditions for any other 
than the proper receiving station to hear 
anything but a jumble. 

The Treasury Department was author- 
ized in 1916 to set aside an appropriation 
of $750,000 to acquire the patent rights of 
John Hays Hammond, Jr., in order to have 
the exclusive use of his researches and in- 
ventions in the line of the radio dynamic 
control of torpedoes. Military authorities 
spent a large amount of time in furthering 
the idea until last Summer, when the chief 
of the coast artiller¥, owing to the develop- 
ments of bombing from aeroplanes, de- 
cided to recommend its abandonment. 

It is stated that, because of the new de- 
vice, the Navy has asked the Senate sub- 
committee considering the Army appro- 
priation bill to strike out the requirement 
that the $750,000 appropriation made in 
1916 to acquire the special rights of John 
Hays Hammond, Jr., be returned to the 
Treasury. 


Radio Needs No Aerials 


Chicago.—A new type of radio receiving 
device, without aerial electrical power line 
connection or any existing apparatus ex- 
cept several yards of wire tacked on the 
back of the cabinet which contains the set, 
was announced May 18 by B. F. Miessner, 
radio engineer. 

Adequate reception of signals is accom- 
plished by a superamplifier, which, accord- 
ing to Mr. Miessner, magnifies the signal 
about fifty times more than the ordinary 
three-tube amplifier, rendering it fully as 


‘audible as signals received with aerial an- 


tennae. 

The receiving set is simplified, having 
only a button to turn on the power, gen- 
erated in small storage batteries, also in 
the cabinet, and a dial on which the wave- 
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lengths are marked. After adjusting the 
dial to the wavelength on which the op- 
erator wishes to receive, no other adjust- 
ments are necessary. 


Predictions of Static Pest Exaggerated 


For the last two months the pessimist has 
been stalking abroad in the land of radio 
preaching disaster by the mighty hand of 
static. In fact, his constant preachments 
have wrought the average radio fan into a 
state of bewildered frenzy and terror over 
a anticipated results of the terrible bug- 

ear. 

“Wait until you get the Summer static,” 
declares the radio pessimist, with a sar- 
donic grin and a significant nod, “and then 
you will see how undeveloped radio really 
is. Wait until you get a discordant jargon 
of sounds right in the midst of your favor- 
ite selection and you will be ready to throw 
your collection of junk out of the window 
in despair—unless you are incapacitated 
through sheer madness before you can 
do it.” 

Now, this scunds very terrible—and, like 
the rest of you, I have been listening to it 
on every hand for the past seven or eight 
weeks. Let us, therefore, reason this thing 
out and see where we get off. In the first 
place, we haven’t suffered any material 
damage so far from static, have we? Up 
to the present, therefore, we have expe- 
rienced nothing to get alarmed about. 

Let us go still further and take expe- 
rience as our guide. Most of the pessimists 
are basing their predictions on assumption 
and what they have heard. Most of them 
live in the vicinity of cities where broad- 
casting stations have only been in operation 
for a few months at most. They forget 
that in Pittsburgh a regular broadcasting 
station has been in active daily operation 
for more than a year. Static has not put 
the receivers in the neighborhood of the 
steel metropolis out of business. Far from 
it; the residents of the Smoky City are 
more enthusiastic than ever over radio 
after more than twelve months’ experience 
with it. 

Broadcasting is no new thing. The only 
new thing is the gerieral public interest in 
it. Ever since the development of the 
radio telephone to a point of good per- 
formance there has been broadcasting of 
one sort or another, but, of course, it di 
not get upon an organized basis until the 
big commercial stations were operating. 

Before that time the amateurs were en- 
gaged spasmodically in broadcasting for 
other amateurs, and they did it mighty well. 
Static did not seriously inconvenience them. 

Having said this much, it would not be 
a bad idea now to explain something about 
static and its characteristics. In the first 
place, stated roughly, static is lightning in 
the making. It consists of accumulated 
charges of electricity which are stored im 
the atmosphere, not large enough in capac- 
ity to break down the air resistance an 
find a path to the earth. : 

They are stored up just like charges on 
the plates of a condenser, and, like the 
latter, some of the charge leaks across the 
di-electric—or air. In the case of static 
this leakage takes place along the aerials 
of radio stations wherever they are erected, — 
and the passage of the charge is recorded 
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in the telephone receivers. These static 
charges are so broad and cover so many 
_ different wave lengths that they penetrat 

almost all tuning adjustments. 
The peculiar thing about static is that it 
is most prevalent in tropical countries. In 
northern latitudes it is most prevalent in 
Summer, and always worse after dark than 
during the daytime. Its effect upon the 
telephones, ranges in tone from harsh, rasp- 
ing sounds to mushy squeaks, and when it 
is really bad it is continued throughout the 
night without any let-up. 

Such are the general conditions of static. 
For the purpose of wireless telegraphy 
static offers a very serious problem, be- 
cause of the constancy of the sounds which 
reproduce the dots and dashes, and also be- 
cause of the fact that the static gets in be- 
tween the dots and dashes, making it al- 
most impossible to distinguish them. 

So far as radio telephony is concerned, 
however, I do not think that static will be 
nearly so serious. In the first place, 
telephony by means of radio is only possi- 
ble by means of continuous waves, and 
where continuous waves are used in the 
ether we get extremely sharp tuning, which 
in itself is quite helpful. 

Secondly, we are dealing with voice and 
- music sounds, and these vary in pitch and 
amplitude, so that the hearer does not have 
to concentrate on one pitch and pick up 
dots or dashes. I fully believe that with 
careful tuning the voices and music will 
ride clear above the static, but of course 


careful tuning will have to be used—and 


that will come with experience. 

In this connection there are some useful 
tips that it would be well to observe when 
static does come in badly. In cases where 
static is absolutely at its worst I would 
advise the radio fan who is using two 
stages of radio-frequency amplification 
temporarily to give up the luxury of a 
loud speaker and be content to wear the 
telephone head receiver on those particular 
nights. 

The reason for this is that the ampli- 
fiers amplify every current that is passed 
through them; and the static, being of 
more volume, is amplified more than the 
music and speech. The result is that music 
_ will be clearer on the detector alone than 
it is on the amplifier. 

Another tip is to reduce the amount of 
current passed through the filaments of the 
yacuum tubes to the lowest possible amount 
consistent with results. This will tend to 
reduce the effects of static, because the 
more current passed through the tubes the 
more the static is increased in intensity as 
compared to the music. 

Above all, adjust your tuning handles 
very carefully and very slowly and you 
will find that static is not nearly so bad as 
it is painted by the pessimists—Jack Binns 
ain N. Y. Tribune. 


Navy Radio Works 6,000 Miles 


The Navy radio from Cavite, Philippine 
Islands, to San Francisco, a distance of 
6,000 miles, is believed to be the longest in 
the world. Every day 2,000 words are 
dispatched from the Navy super station. 
_ Although greater distances have been 

spanned under favorable conditions, the 
Navy station has been operating regularly, 
without interruption, for more than a year. 
The Cavite aerials are supported by three 
800-foot towers and the station power 1s 
300 kilowatts. 


Sweden to Talk Here Direct 
_An agreement with the Radio Corpora- 
tion of America and the Swedish State 
_ Telegraph Board will-bring about the erec- 
tion of a large station in Sweden with an 


easy trans-Atlantic range. Sweden’s wire- 
less communications now are dispatched 
from the great station at Stavangjer, Nor- 
way. Work on the new station will be 
begun at once. ; 


Radio and Automatic Gun to Fight 
Auto Bandits 


If banditry is to be made so dangerous 
that none but a fool would attempt it, there 
are three prime modern elements that must 
be applied, General John T. Thompson, 
director of arsenals for the United States 
Army during the war, said in an interview 
last week. 

The first is mobility as great as that of 
the bandit using a high-powered car; the 
second is the most deadly rapid-fire gun 
obtainable, and the third is the broadcast- 
ing method of radio telephony, so that fly- 
ing squadrons of motorcycle policemen 
may be informed at once of the route of 
fleeing bandits. 

General Thompson is the inventor of 
over a hundred various methods of fire- 
arms and of the new anti-auto-bandit gun. 

“The answer to modern banditry,” he 
said, “is the speed, the portable rapid-fire 
gun and the radio-telephone. For instance: 
A group of bandits descend on a bank, rob 
it, kill a man or two perhaps, and then leap 
into their auto and are gone. Where? No 
one knows. Meanwhile a central radio sta- 
tion broadcasts the news to all the motor- 
cycle squadrons, who, in addition to the 
auto-bandit gun, will have a radio receiving 
set with them. Every policeman within a 
hundred miles is immediately on the watch 
for the car. 

“The auto, they see, has no intention of 
stopping, and is tearing down on them at 
ninety miles an hour. There’s the deadly 
weapon and there’s the use for it. The 
policeman in the side car presses the trig- 
ger and the bullets begin to stream imto 
the auto. The tires are cut to ribbons, the 
body is knocked into flinders, the tanks are 
made sieves. Either the car blows up in 
the road or it lands against a tree and the 
bandits are carried off on doors. The 
policeman cleans his guns and reports back 
that the bandits have been stopped. After 
a happening like that the moral effect on 
the bandits is to make them so careful that 
they stay indoors. : 

“The rapid-fire gun and the radio not 
only make it almost impossible for crim- 
inals to escape, but scare others:so heartily 
that they'll clear out of a city where these 
appliances are in force.” 


Wired Wireless Demonstrated 


The system of broadcasting entertain- 
ment along electric light wires, invented 
by Major General George O. Squier, chief 
signal officer of the United States Army, 
was demonstrated for the first time in New 
York last week. The demonstration was 
made in the National Arts Club, 15 Gram- 
ercy Park, under the supervision of Lieut. 
Colonel. C. A. Sloane, chief, executive to 
General Squier, and was witnessed by a 
large number of guests. ; 

Before playing each of the artists was 
introduced to the audience, after which 
they went to the transmitting station im 
another building, where a studio had been 
specially arranged for them. The build- 
ing chosen for this purpose was on the 
same electric light circuit as the club house 
where the demonstration was held. 

A feature of the event was the use of 
the same electric light socket to which the 
radio receiving apparatus was attached, for 
the purpose of heating an electric iron, 
operating an electric fan and lighting an 
electric light. This was done to emphasize 
the fact that the radio’ carrier currents 


which travel over the electric light wires 
are not interfered with in any manner by 
Ss ordinary power current carried by the 
ine. 

Before the demonstration Colonel Sloane 
delivered an address on world communica- 


-tion, in which he outlined the development 


of wireless in all its phases, and concluded 
by describing General Squier’s system of 
“Wired Wireless.” 

“Only one hundred of a trillionth part 
of the energy used by the transmitting sta- 
tion is received in the present broadcasting 
method,” he said, “while in the method 
used by General Squier only one-half of 1 
per cent of the present energy used in 
sending is necessary. 

“The advantages of using the light cir- 
cuit instead of antennae in crowded cities, 
where the air is jammed with messages, is 
incalculable; and there is the added safety 
from lightning. 

“At present the general’s method is such 
that the sound produced must be made for 
the light circuit; but we hope soon to have 
a practical method for using the light cir- 
cuit to pick things out of the ether.” 

The demonstration was presided over by 
Commander William Seaman Bainbridge, 
N.S. N. R. F., who explained that it would 
now be possible for every school and fac- 
tory in a city to listen in to a band con- 
cert, for instance, played on the Mall in 
Central Park. 

B. Sherman Fowler, a composer, was one 
of the artists introduced to the audience, 
who afterwards played some original com- 
positions over the “wired wireless.” Colo- 
nel Sloane was assisted by officers from 
Governor’s Island. Motion pictures of the 
modern methods of communication used by 
the. United States Signal Corps were 
shown. 

The only drawback in the demonstration 
was due to the fact that the club has its 
own electric generating plant, which was 
not as steady in its operation as the big 
commercial plants, but this did not mar 
the tests. 


Book Reviews 


“The A B C of Vacuum Tubes in Radio 
Reception,” by E. H. Lewis, is a book that 
will be appreciated by the experimenter in 
the radio game who desires a deeper knowl- 
edge of the principles that underlie that 
most wonderful and important instrument 
—the vacuum tube. Besides explaining in 
a clear manner the workings of the vacuum 
tube, the book treats on the principles that 
underlie all radio reception, and contains 
some practical hook-ups and suggestions 
that are very valuable. This volume may 
be obtained from the Norman W. Henley 
Publishing Company, 2 West Forty-fifth 
street, New York City, for a dollar. 

Another book just released by the same 
publisher is “How to Make Commercial 
Type Radio Apparatus,” by M. B. Sleeper. 
This book describes in detail many com- 
mercial types of spark and vacuum tube 
transmitting sets, and receiving sets of 
most modern and efficient design. The ex- 
nerimenter will be able to get a world of 
ideas for the design and construction of 
his next piece of radio apparatus from the 
clear descriptions and the clearly illustrated 
figures. 

“Radio Receiving for Beginners,” by 
Rhey T. Snodgrass and Victor F. Camp, is 
a book that covers all that its name implies. 
It is short and to the point. It is valuable 
to the beginner, not only for what it con- 
tains but for what is left out. It is a good 
book for anyone who does not care to 
wade through a swamp of theory and use- 
less information. The Macmillan Company 
is the publisher. 
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IT IS NO SECRET 


The best equipped plane does the most business. How are you equipped to do more business? 
Have you the necessary equipment to give your plane the finishing touches? 


Distant Thermometers i Yellow, daylight, Huge Smoke Trail, At- 
Warner Tachometers i tracts crowds every time, burns ten min- 
Warner Tachometer shafts 
Van Sicklen Tachometers 
Shafts for above i Includes switch, batteries, wire, complete 
Wicker seats 2 with instructions 
Cushions H Daylight Bombs 
Safety Belts Daylight Bombs which release parachute 
Side Cowls for Canuck, per pair : with American flag 
Altimeters i Aileron, Canuck, Upper 

5 Ailerons, Canuck, Lower 
Leather Helmets a Aileron Spacing Rods, Long 
Resistal Goggles 6.75 Aileron Spacing Rods, Short 
Leather Coats Ht Bronze bushing for 26x4 wheel, each 


JOHNSON AIRPLANE AND SUPPLY CO., DAYTON, OHIO 


Why Are ERICSON’S PRICES So Attractive ? 


Because they are absolutely the lowest, considering the quality of the material. 


Extract from our price list: 
OX5 Parts Canuck, JN4 and Avro 


Pistons with Rings : Wing Panels, covered, each 
Piston Rings ; Landing Gear, complete 
Carburetor (Zenith) : Propellers for OX5 (boxed) 

5 Wheel with Tire and Tube, each 


: NOTE. Prices quoted at Buffalo. Duty Paid 
Connecting Rod, each d , ‘ 
Set of Connecting Rods (8) ; Be your own jobber and buy direct from us. 


ERICSON AIRCRAFT, LIMITED, 120 KING STREET, E, TORONTO, CANADA 


HARTSHORN STREAMLINE WIRES 


Assembled with Hartshorn Universal Strap Ends make 
TRADE nee the Ideal Aeroplane Tie Rods—diminished wind resist- 


DOPES AND COVERING MATERIALS ance insuring greater speed. 
5 : r 

Can be obtained through rea fae was ree the 
JOHNSON AIRPLANE & SUPPLY CO. Dayton, O. Hartshorn Streamline Tie Rods. 
FLOYD J. LOGAN 712 Superior W. Cleveland, O. Write for circular A-1 describing our Wires and Strap 
F.C. AYARS 329 East 8lst St. Los Angeles, Calif. End Fittings. 
JAMES LEVY 2055 Indiana Ave. Chicago, Ill. 
DE LUXE AIR SERVICE Asbury Park, N. J. 


ROBERTSON AIRCRAFT CORP., 
5248 Oakland Ave., St. Louis, Mo. 
pl teas STEWART HARTSHORN CO. 


TITANINE, Inc., Union, Union County, N. J. 250 FIFTH AVENUE, NEW YORK 


NOW AVAILABLE FOR YOUR AUTO 
“The Plug That Cleans Itself’ 


Saves More 
Gas ex Power 
GUARANTEED CARBON AND OIL PROOF 


Recognized as the best for aeroplanes 
its success for automobiles is ass 


B-G CORPORATION 


33 Gold St., New York 


If your dealer cannot supply you, send us his name and $1.60 
for each plug, stating name and year of manufacture ef your 
ear, 


MOTOR REBUILDING 


CYLINDER GRINDING 
ALUMINITE PISTONS 


Iron Pistons, Piston Pins and Rings. 


COMPLETE MOTORS 


Parts for all airplanes and motors. 


Finest equipment in U. S. for motor work. 


GREEN ENGINEERING COMPANY 


Dayton, Ohio 
Maina St., at Burns 


ed 
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Cox Klemin Aircraft Corporation 


Consulting, Designing & Constructing Engineers. 


Contractors to U. S. Navy, U. S. Army Air Service, U. S. Air Mail. 
College Point, L. I., N. Y. (23 min. from Penn. Sta.) 


Telephone: Flushing 4127 


MF FLYING BOATS 


We have purchased from the Navy all the remaining MF Flying Boats, 57 in 
number. 


These are new, unflown and in perfect condition. 


Our prices are: 


MF Flying Boat, without engine, f.o.b. Philadelphia or f.o.b. Pensacola, : 
[ye ts SO a 3, SOS, eRe ie ae $675.00 


MF Flying Boat, two seater, with 100 H. P. OXX6 motor installed, ship 
completely tuned up and ready for flight, f.o.b. College 
iis [te Re ay Gem OS CAS ARP $1700.00 


MF Flying Boat, reconverted to 3 seater, equipped with 150 or 180 H. P. 
ae : Hispano, f.o.b. College Point, L. I, N. Y. Model 
(Ui, , UPS WS. 2 alla, weg» $2900.00 


This is a real opportunity, probably the last of its kind. 


Correspondence with Distributors invited. 
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JENNIES 


and 
CANUCKS 
AS LOW AS 
$650.00 


READY TO FLY 


~ 


comes to the man who sees an opportunity and 


cashes in on it before the rest of the world. Such an 
opportunity for pilots exists today with Curtiss JN’S, 


ready to fly, as low as 
$650.00 


Good, reliable Jennies familia tonal pilots and 
all Curtiss Aeroplanes noted for their 


RELIABILITY 
STRENGTH 
PEIRFORMANCE 


like 


ECONOMY 
COMFORT 


If you want to be a success in the flying business, as many pilots 
who have bought JN’s and paid for them in one week out of 
their profits, get in touch with us or any of our many sales rep- 


resentatives at once. 


There are unlimited opportunities for operators of Curtiss Aero- 
planes in sight-seeing flights, aerial transportation, aeri 
photography, aerial advertising and Curtiss sales and service. 
Reputable flying companies can now become a part of the big- 
gest and most successful aeroplane sales organization in Ameri- 


Write at once for details. 


Ca. 
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Service Stations and Branch Offices: 


Buffalo, N. Y.; Dallas, Texas; Houston, Texas; Riverside, California 
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General Sales Offices: 


Garden City, Long Island, New York 
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The Flight Around the World 


AJOR Wilfred Blake and Capt. Norman Macmillan set 
forth on their historit around-the-world flight on May 
24. The Aircraft Disposal Company has, with commend- 


able sporting spirit, placed four machines at their disposal, and 


_ the project appears to give fair promise of success. The machines 


to be used, although not of new types, have stood the test of 
time, and, given reasonable luck, the aviators should have a 
very good chance of getting through. Although as a sporting 
effort the use of a single machine for the entire flight would 


‘have been more spectacular, the employment of four machines, 


of three different types, will be a much closer representation 
of the actual conditions which will obtain when we come to run 


really long-distance services, and from that point of view is, 


ee eee Se 


: deley “Puma” 


perhaps, of even greater practical value. 

Two of the machines will be DH9’s (three-seaters) with Sid- 
engines. One will be a Fairey twin-float sea- 
plane of the famous F. III type, which has a Rolls-Royce 


“Eagle” engine, and the fourth will be a flying boat of the F 


type. 
In the main, the route to be followed by Major Blake and 


- Captain Macmillan will be the same as that planned by Sir Ross 


-foundland to London via the Azores and Portugal, 


Smith. The last “leg,” however, will be different from that 
planned: by Sir Ross Smith, who, it will be remembered, had in- 
tended to make the Atlantic crossing direct from Newfound- 
land to Ireland if possible, or, as an alternative, fly from New- 
Major 
Blake and Captain Macmillan intend to follow the northern 


route via Greenland, Iceland, the Faroe Islands and Scotland, 


which will considerably shorten the non-stop stages that have 


| to be negotiated. At the time of year when it is expected to 


cover this part of the flight the weather in the northern lati- 
tudes should be favorable, except for local fogs, and by taking 
this route the strain on the engines should be considerably 
reduced. 

The manner in which it is intended to use the various ma- 
chines is as follows: One of the DH9’s will be used for the 
journey from London to Calcutta. Here the aviators will change 


over to the Fairey F. III seaplane, which will take them around 


the coast up to Kamchatka and across to Alaska. Here another 
DH9 will await them, on which the flight across Canada and 
America to New York will be accomplished. From New York 
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or Newfoundland the last stage, across the northern part of the 
Atlantic, will be attempted in the F. boat. 

This, in very brief outline, is the plan of Major Blake and 
Captain Macmillan, and, barring unforeseen accidents, the 
scheme promises success. That difficulties will be met and ob- 
stacles have to be overcome goes without saying, but there is 
certainly a very good chance of getting through. All the ma- 
chines to be used, although of fairly old type, have been proved 
by years of flying under all sorts of conditions, and should be 
capable of the stages on which each is being used. The engines 
also have proved themselves in numerous long-distance flights, 
and may be expected to uphold the reputation already estab- 
lished. Captain Macmillan is one of our best pilots, and has 
had experience of a number of different types of machines. 

Altogether, the scheme looks promising, and we wish the 
gallant aviators every success in their very sporting attempt. 


Dine in London—Sup in Paris 

HE night flying route between London and Paris was 
|: recently inaugurated by Major-General Sir W. S. 
Brancker, Director of the Air Ministry, and Lieut.-Col. 
Lyster F. Blandy, in charge of communications for the Min- 
istry. The new service, using Handley Page machines, will 
be known as the Starlight Airway Route, and promises to be 

another historic step in the progress of aviation. 

When the route is regularly operated, which will be ‘soon, 
it will be possible for a party to dine in the West End of 
London and get a midnight supper on the hill of Montmartre in 
Paris. It will follow the regular continental air path and sig- 
nal lights will be aglow at all the airdromes along the line. 

Discussing its possibilities, Col. Blandy said: “Night flying 
from London to Paris is sure to come as an established ser- 
vice because its advantages over the present means of trans- 
port by rail and sea are obvious. 

“By this means we hope in every way to develop trade, 
and we believe that passengers will come to regard the star- 
light route as the ordinary way of getting there. Certainly it 
will be the quickest and the pleasantest; and, if not the safest, 
it will at least be equally safe as any other way. It should 
appeal strongly to business men who cannot afford to waste 
a day or a night with its inconveniences of traveling. We are 
demonstrating to the public the extraordinary possibilities of 
night flying.” 


THE NEWS OF THE WEEK 


Propose Air Freight New York to 
Chicago 


The War Department is asking infor- 
mation as to the probable volume of 
traffic available for the support of an air 
line for commercial ‘transportation be- 
tween New York and Chicago. The 
Government disires to promote the com- 
mercial use of aeroplanes so that the 
development of aeronautics in this coun- 
try may keep pace with the advance in 
other countries. Congress is now con- 
sidering two phases of the subject—air 
mail service and commercial transporta- 
tion by aeroplanes. 

Major General Mason M. Patrick, Chief 
of Air Service, in a letter to William 
Fellowes Morgan, President of the Mer- 
chants Association, requests that the asso- 
ciation aid in obtaining information sought 
in the proposed extension of air lines with 
Government co-operation. 

“In accordance with the announced 
policy of the President and of the Secre- 
tary of War to encourage the early devel- 
opment of civil aeronautics,” says the let- 
ter, ‘this office has under investigation the 
possibilities of civil aircraft operating as 
a transportation agent along organized 
routes. In particular, an organization to 
permit: daily overnight transportation be- 
tween the industrial communities of New 
York and Chicago is being considered. 

“Tt is of first importance to determine as 
accurately as possible what the average 
daily volume of traffic would be which 
would utilize overnight air transportation 
if it were so established that the reliability 
and safety of service were comparable to 
present-day railroad standard. Merchan- 
dise and express will probably be collected 
in the downtown districts of New York 
and Chicago between 6 and 7 P. M., with 
delivery the following morning in the 
opposite city between 7 and 8 o'clock. It 
will be necessary to charge probably be- 
tween $1 and $2 a pound, at least during 
the development period. To assure abso- 
lute reliability will require a very thorough 
organization of ground, navigational 
beacons and landing fields, for which it 
may be possible to gain generous Govern- 
ment support, if it can be demonstrated 
that the service contemplated will fill a sut- 
ficiently important business demand. 

“Your association is in a position to 
render a valuable service to this office if 
you will undertake to determine what the 
probable volume of business will be which 
will patronize an air transportation service 
such as outlined at the rates suggested. It 
is the desire of the Government to encour- 
age these activities in civil aeronautics 
which will most directly bring about the 
creation of a self-supporting aeronautical 
industry and the co-operation of your asso- 
ciation to that end will be appreciated.” 

The association, in commending the re- 
quest to the consideration of its members, 
asks a statement from them of their views 
as to the utility of the proposed service, 
together with an estimate of the quantity 
of traffic which each one probably will be 
able to supply to the support of the line. 
The data will be transmitted to the War 
Department in accordance with the request 
of Major General Patrick. While it may 
not be possible, the association adds, for 
every member to estimate accurately the 
extent of the traffic which he could sup- 
ply, it is nevertheless probable that many 


merchants could make an approximate 
estimate of the extent to which they could 
use the proposed transportation agency, 
and urges that this be done. 


Fokker in America 


A. H. G. Fokker, Dutch aeroplane man- 
ufacturer, reached port May 28 on the Hol- 
land America liner Nieuw -Amsterdam, 
bringing with him two new planes which 
will be used in this country. 

Mr. Fokker said that it would soon 
be as safe or safer to travel in aeroplanes 
than in street cars. Every one in Europe 
now is using planes as they use automo- 
biles, and the companies operating aero- 
planes have had to establish waiting lists. 

The inventor is here for a visit of two 
months to look into the use of his planes 
in this country. 


Greater Safety for Air Travellers 


Pending the enactment of legislation for 
the regulation of air navigation the Na- 
tional Advisory Committee for Aeronautics 
in a resolution adopted recently calls upon 
the operators of aircraft to voluntarily 
equip their aircraft to promote the safety 
and comfort of passengers. It is the Com- 
mittee’s opinion that the suffering and loss 
of life attending forced landings of air- 
craft on land or water can in all probability 
be lessened by making use of existing 
knowledge and facilities. *To this end the 
Committee urges “that large seaplanes 
should be provided with wireless and other 
signaling equipment, be seaworthy as well 
as airworthy, and carry at all times fire 
extinguishers, life preservers, a first-aid 
kit, and a supply of food and fresh water ; 
that aeroplanes operating over the land 
should carry wireless or other  signal- 
ing apparatus, fire extinguishers, and a 
first-aid kit.” It is understood that the 
accident to “Miss Miami” in which 
four persons lost their lives, for want 
of reasonable precautions to provide for 
the safety of air travellers, prompted this 
action by the National Advisory Commit- 
tee for Aeronautics. Legislation for the 
regulation of air navigation is now pend- 
ing in Congress. A _ bill introduced by 
Senator Wadsworth to create a Bureau 
of Civil Aeronautics in the Department 
of Commerce has already passed the Sen- 
ate. 


Round the World Flight Starts 


LONDON—Major W. T. Blake, Cap- 
tain Norman MacMillan and Lieut. Col. 
Broome started May 24 from the Croy- 
don aerodrome in an attempt to fly around 
the world. They are using a DH19 aero- 
plane, and hope to complete the journey 
in about ninety days, reaching Croydon on 
Sept. 7. Their route as planned is 30,000 
miles long. 

Major Gen. Sir William Brancker, Di- 
rector General of Civil Aviation, attended 
to wish them good luck, and a message 
from the King and Queen was handed to 
Major Blake as he stepped aboard the 
aeroplane: “Their Majesties wish you all 
godspeed and good luck.” 

Major Blake’s wife and little daughter 
Barbara, as well as his father and mother, 
came to see the starting, His wife handed 
him a black cat mascot as she kissed him 
good-bye. 


‘ 


292 


Enthusiastic cheers were raised by a 
large crowd of well-wishers as the aero- 
plane left the ground. 


Navy Launches Fighting Planes With 
Passengers From Ship Deck 


The Navy Department announced the 
successful experiment of launching the 
service type of seaplanes from the decks of 
vessels by use of the catapult. The planes 
are powerful enough for both observation 
and fighting purposes. 4 

The experiment was made from the deck 
of the battleship Maryland, the country’s 
most powerful sea fighter, at Yorktown, 
Va., on May 24. ’ 

This is the first time it has been possible 
to launch an effective plane carrying pas- 
sengers and well weighted. Heretofore 
the experiments have been with small and 
unserviceable planes without loads. 

The success of the experiment is re- 
garded by navy officials as the means of 
meeting the menace to battleship by at- 
tack from the air and is the defensive reply 
to the air offensive demonstrated in the 
recent bombing experiments of the army 
and navy. 

It is interpreted by the experts as mean- 
ing that the battleship remains the fighting 
unit of the navy, which aims to equip every 
battleship with the mechanism necessary 
for launching a fighting airship while at 
sea. : 

The project of catapulting planes from 
a ship was effected first in 1915 on board 
the North Carolina, followed in 1916 by 
further experiments on the Huntington. 


Flight of 1,000 Miles at 110 Miles an 


Hour 


Washington—Major Roy C.. Geiger of 
the Marine Corps is believed to have 
broken the record for time and long-dis- 
tance North and South flying May 27 be- 
tween Quantico, Virginia and Pensacola, 
Florida, in a D. H. D.-4 Marine Corps type 
plane with a Liberty motor. 

Major Geiger left Quantico, thirty miles 
south of Washington, at 4:40 A. M. and 
arrived at Pensacola at 3:30 in the after- 
noon. This time included approximately 
two hours of stop-over, making the actual 
flying time less than nine hours. The tri 
was made at an average speed of about 11 
miles an hour over a distance estimated at 
1,000 miles. e 

Two stops were made, the first at the 
Army Aviation Field at Fayetteville, 
N.C., for an hour and a half. During that 
time the plane and motor were inspected 
and oil, gas and water obtained. The second 
stop was at Americus, Georgia, for about 
half an hour while the tanks of the machine 
were being recharged with gas. Major 
Geiger carried Sergeant John Belcher with 
him on the trip and about fifty pounds of 
baggage. 

Experts at Marine Corps aviation head- 
quarters said that Major Geiger’s time was 
undoubtedly the fastest ever accomplished 
between Quantico and Pensacola, where 
the country to be covered is broken and 
difficult to negotiate. They said the speed 
for the journey was phenomenal and they 
believe that Major Geiger may have broken 
the world’s record for speed over that dis- 
tance, # 
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Huff Daland Aeroplanes at McCook 
Field 


A great deal of interest has been aroused 
at McCook Field in the two types of Huff, 
Daland and Company’s thick wing biplanes 
now under test by the Engineering Section 
of the Air Service. 

This company has been specializing in 
the manufacture of very simply constructed 
aircraft which use the Gottingen 387 thick 
wing and are remarkable for the liberal 
use of plywood and steel tubing in their 
structure. At present there are two types 
of planes at McCook. 

The first type, which has already been 
flown and is now undergoing its official 
performance tests, is the OX5 motored two 
or three place, officially known as the 
-HD8A, which this company is marketing 
under the trade name of PETREL. This 
plane is a development of the Anzani mo- 
tored machine with the same wings which 
was flown by Lieutenant Harris last Fall. 
Its makers claim a top speed of ninety- 
three miles per hour and a landing speed 
of less than thirty five with a total useful 
load of seven hundred and thirty six 
pounds, Insomuch as the entire surface of 
the plane is less than two hundred at thirty 
square feet, this performance is considered 
very remarkable. 

The PETREL has been very thoroughly 
tested as regards its structure. Its ra- 
diator has been flow tested. Its propeller has 
undergone an endurance test at 1800 RPM. 
Its struts have been pulled in an Olsen 
machine, and aside from a few minor 
changes, the plane has been approved as 
manufactured. This plane is now under- 
going its performance tests, and figures 
' will be issued shortly. Up to the present 
“no attempt has been made to check the 
figures which resulted from the manufac- 
turer’s tests at Ogdensburg, but Captain 
McCready reports that the PETREL as 
flown last week is very easy to control, 
which is one of the manufacturer’s chief 
claims. 

The second type of plane which this 
- company is manufacturing for the Air Ser- 
vice specifications, is a smaller version of 
the PETREL, with 176 square feet of 
surface and the 140 HP Model R nine 
cylinder Lawrence motor. The plane has 
the Gottingen wing, but unlike the PE- 
TREL its wing is tapered upward in 
thickness and forward from the center of 
the trailing edge in chord for greater 
speed. The ship is designed as a pursuit 
training plane and is claimed to have all 
the flying characteristics of a single seater 
service machine, together with a low land- 
ing speed and high safety factor. In ap- 


pearance it shows much thought in its per-~* 


fect stream-lining, large angle of attack 
when landing, and general clean appear- 
ance. In regard to surface and loading it is 
similar to the fifteen square meter Neuport 
which was considered the most maneouver- 
able aeroplane of its class by pilot’s who 
went through the French pursuit schools 
overseas. However, it should be remem- 
eo that this plane is powered with 140 


Huff Daland and Company claim for 
their Lawrence plane a high speed in ex- 


cess of 120 MPH. in addition to its ma- 
neouverability and low landing speed, so 
that the official tests on this two seater will 
be of utmost interest. 

The results of the performance tests on 
both these planes will be published in 
these columns as soon as such publication 
is authorized. 


Curtiss Oriole for Capt. Roald Amund- 
sen’s North Pole Expedition 


NE of the most important pieces of 
equipment which left Seattle with 
Capt. Roald Amundsen’s North Pole 

expedition on the three-masted schooner 
“Maud” is a stock Curtiss “Oriole” with a 
Curtiss C-6, 160 h.p. motor, equipped with 
electric starter. This plane was presented 
to Capt. Amundsen by the Curtiss Aero- 
plane and Motor Corporation and chris- 
tened at the Curtiss Flying Field, Garden 
Ctiy, L. I., on April 6, 1922, and now bears 
the name “Kristine.” The fact that Capt. 
Amundsen has equipped his expedition with 
a modern aeroplane shows that he appreci- 
ates the advantages to be gained by this 
means of transportation. It is his plan to 
drift across the Polar Basin in the vicinity 
of the North Pole with the Schooner 
“Maud” and during the passage make ex- 
ploring and mapping trips in all directions 
radiating from the supply ship, using the 
ship as a base. By doing this it will be 
possible to cover a vastly greater area of 
country and to secure photographs from 
which can be produced an accurate map of 
the country giving both the geography of 
the territory and the general condition of 
the terrain. 

Capt. Amundsen has secured as his pilot 
Lt. Oskar Omdal, formerly of the Nor- 
wegian Navy. Lt. Omdal has selected a 
specially qualified crew to keep the plane in 
condition to operate under the severe 
weather conditions which they expect to 
encounter. The “Oriole” has been equip- 
ped with snow skids which are _ inter- 
changeable with the landing wheels and 
tail skid. Additional gasoline tanks have 
been installed making the total fuel 
capacity ninety-four gallons of gaso- 
line, or sufficient fuel at cruising speed 
to cover a distance of six hundred and 
forty miles. An aeroplane to operate 


under the varying weather conditions which 
will be met on this expedition must be 
equipped with special devices for regulat- 
ing the temperature of the motor, of the 
cooling water and of the lubricating oil, 
and in this case the Curtiss company have 
gone a step further and equipped this plane 
with a Reed duralumin propeller to with- 
stand varying temperatures and moisture 
conditions and in case of a bad landing it 
may be possible to salvage a propeller of 
this kind, where with a wooden propeller 
the crew would be hopelessly stranded. A 
detailed summary of the “Oriole” is as 
follows: 


Weight of machine empty (with 
wheels) 1788 Ibs. (with skids) 1845 Ibs. 
Oil; Si gails Oreck tildes eae te 37 


Gasoline O4gcala ee ames 564 
Watéreo Gi gal Aen eae ee Bile! 
Pilot Cera ean a te ae eet as a 160 ‘ 
Passenieet. faisinyeds coe ee oe a LOO. 
Weight with full load........ 2770 lbs. 
Loading Aredia... dontiy, 227 399.7 sq fte 
IoD S: Spere SC te hine aaa ster ante 6.93 
I. 58). perela. pieaie tse eres 17.29 
DLighBS pee dane eae es ee. 96 m.p.h. 
Low S peed serenity ere raran yy: 45 m.p.h. 


One of the objects in the presentation by 
the Curtiss Aeroplane and Motor Corpora- 
tion of this ship to Capt. Amundsen was 
the desire to learn something of the opera- 
tion of the C-6 in the “Oriole” under 
the severe atmospheric conditions which 
will be encountered in the Arctic, and fur- 
ther desire to have the Reed metal pro- 
peller, which was invented by Mr. S. A. 
Reed, and of which a number have been 
built under his direction at the Curtiss fac- 
tory, tried out under the atmospheric con- 
ditions which a metal propeller is supposed 
to be particularly adapted to withstand. 
Capt. Amundsen is keeping the Curtiss 
Aeroplane and Motor Corporation fully 
advised of the operation of this ship and 
motor, and is planning if possible to return 
the ship and motor to the Curtis Company 
at the end of his expedition with a full 
report of the details of their operation. 


DOMESTIC EXPORTS OF AIRCRAFT AND AIRCRAFT ENGINES, FROM 


THE, UNITED’ STATES, 
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COMMERCIAL AVIATION DEVELOPMENT IN 
THE UNITED STATES 


By W. KNIGHT, M. E. 


N A SERIES of articles published in the ArrrAL AGE of 
I March 20th.and 27th, and April 10th and 17th, 1922, I have 

summarized the developments of commercial aviation in 
Europe up to the end of 1921 and I have tried to show that, in 
spite of the fact that some very decided progress has been made 
in the organization of aerial transports in Europe in the last 
three years, they are far as yet from being a success, both from 
the point of view of the public and the investor in aerial se- 
curities. 

In every country in Europe commercial aviation activities were 
born under the regime of a paternalistic government protector- 
ate and have been able to survive and to further expand (in spite 
of the fact that every one of them represents a dead loss of 
money), due to the substantial subsidies which have been most 
generously lavished upon them by the various governments. 
The French government has contributed more than any other 
government in Europe to the development of both its military 
and commercial aeronautical activities, and France is today in 
a position to claim the supremacy of the air in Europe. 

After almost three years of operation and expansion of 
aerial transports in France and elsewhere under these condi- 
tions, a point has now been reached when the people in Europe, 
and especially in France, begin to wonder what is the matter 
with commercial aviation which after three years of operation 
under the regime of government subsidies is unable to earn as 
yet one-quarter of its operating expenses. 

Government subsidies and government control offer some 
advantages but they also offer a good many disadvantages. 
Government control of business activities and government sub- 
sidies intended to make good the losses incurred in the develop- 
ment of a new national industry and in opening up new inter- 
national commercial lines of communication are very desirable 
in some cases as an emergency measure, but in the end they 
are bound to be detrimental to the development of any com- 
mercial enterprise on a healthy business basis if the practice 
of substituting governmental paternalism to unhampered busi- 
ness initiative is not stopped in time. 

Government officials in every country, by necessity of their 
training in the government service whose business is to raise 
and to spend the money contributed by taxpayers, are not 
always particularly competent when it comes to the point of 
making money out of a business controlled by the government. 
The history of the business adventures of the government of 
the United States during the war and after the war is a recent 
instance that we all know of. 

“The injection of politics, government control and subsidies 
into any business activity for any extended period of time is 
bound to destroy business efficiency in the end and this is what 
both the people and the governments in Europe are beginning 
to realize, in so far as commercial aeronautical developments 
are concerned. 

In the United States we have not had up to the present time 
any government intervention under the form of subsidies for 
establishing aerial commercial lines in this country, in spite of 
the fact that the Air Mail Service established and run by the 
Post Office Department of the U. S. Government stands so far 
as the biggest and the best organized undertaking of commercial 
aviation in the world. It is most likely that we shall never have 
any subsidies paid to our aerial transportation company under 
the same form as they are paid in Europe, except for whatever 
service they might be able to perform for the government—as, 
for instance, for transporting mail at a certain rate per ton- 
mile with a guaranty of a minimum load for each trip. _ 

The idea of paying subsidies to aerial transport companies as 
an inducement to them for starting and developing commercial 
aviation in the United States and to reimburse the losses in- 
curred by them in the operation of aerial lines is undemocratic 
and against the fundamental American business canons. If the 
people in this country want this kind of service they can have 
it, but it is up to them to organize aerial transport companies 
and to run them as any other business activity with as little 
interference on the part of the government as is possible and 
desirable in an undertaking of this nature, which is bound to 
have a tremendously important bearing on our national defence 
and on the development of our foreign trade. 

Due to the lack of government subsidies and to the fact that 
right after the war the aircraft manufacturing industry both 
in this country and abroad had not developed as yet a type of 
motor and airplane well adapted to commercial exploitation, 


our business men have been slow in starting any commercial 
aviation activities in this country. During the last two years, 
however, some very decided progress has been made by the 
aircraft manufacturing industry both in Europe and in the 
United States. Better motors and better airplanes have made 
their appearance. Metallic airplanes (which are the logical 
aerial carriers of the future) have been developed, and the air-— 
plane has ceased to be a war engine and is now well on the 
road to become a means of transportation as safe, practical and 
economical, under reasonable limitations, as any other,—and a 
good deal more rapid and flexible than any other present means 
of transportation. 

During the last two years, however, in spite of the lack of 
government subsidies and in spite of the lack of regularly 
operating aerial lines and of clearly defined national 
policy and program in aeronautics in this country, almost 
31,000,000 miles were flown by both military and civilian air- 
craft, and 500,000 passengers were carried by civilian airplanes, 
in addition to many tons of freight. 

The failure of Congress :o enact a much needed aerial legis- 
lation making possible easier credits and more satisfactory in-— 
surance rates has been greatly responsible for retarding so far 
the establishment of regular commercial aerial lines in the 
United States, which is better adapted than any other country 
in Europe (with the exception of Russia, possibly) to this new 
means of transportation of freight and passengers. The action 
of some incompetent self-styled business men, with no knowl- 
edge at all of commercial aviation problems, in starting an 
aerial transport corporation with great plans for tieing together 
all the most important commercial centers in the United States 
and finally failing in the most inglorious way for lack of ele- 
mentary business sense and common honesty, has also con- 
tributed in discouraging people here from investing their 
money in aerial securities. 

The failure of aircraft manufacturers, who are more in-— 
terested than anybody else in the establishment and develop- 
ment of aerial transportation companies in America, in taking 
the initiative in opening up and keeping in operation one or two 
regular aeral lines, just as aircraft manufacturers in Europe 
did right after the war and are still doing at the present time, 
has not contributed a bit in inspiring confidence in the public 
in a means of transportation in which apparently aircraft 
manufacturers had not enough confidence to invest their money 
in, all the time, however, keeping the prices of their products 
sufficiently high to pay for the expense of their partially in- 
active manufacturing establishments and putting up a lively 
fight for preventing the dumping into this country of cheaper 
foreign aircrafts. i 

The lack of proper financial support that our Aero-Club, the 
Aeronautical Chamber of Commerce and similar organizations 
are receiving from the public, the government and aircraft 
manufacturers is another contributing cause of our slow 
progress in commercial aviation developments. This, in spite of 
the fact that both the Aero-Club and the Aeronautical Chamber 
of Commerce are two organizations which by working together 
harmoniously and intelligently can render valuable service to” 
our aircraft manufacturing industry and can greatly contribute 
in eliciting the interest of the public both in this country and 
abroad in our aeronautical activities. This fact is well rec- 
ognized in France, where the Aero-Club is one of the best 
organized in Europe, is a force to be reckoned with in any 
aeronautical event taking place on the European continent, 
and is doing a splendid work for contributing to the develop- 
ment of commercial aviation in the world and for protecting 
and advertising all over the world French aeronautical interests. 

In spite, however, of all limitations and handicaps; in spite 
of the lack of a much needed legislation on aeronautics; in 
spite of crooks who have tried to use aeronautics as a swindling 
proposition; the advent of commercial aviation in the United 
States is coming, is coming fast and once we get started there 
will be nothing to stop us, and inside of a few years we shall 
probably lead the world in commercial aviation developments. 

We are far behind Europe at the present time because we 
did not believe, and we do not believe, in government subsidies 
and government control of aerial operating companies, We do 
believe, however, that the government, in cooperation with 
business and technical men and organizations interested in 
aeronautics, must provide us with aeronautical laws and regula- 
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at the earliest possible date. 


as European governments are doing. 


over our business enterprises. 


tions, landing fields, meteorological and wireless services, just 
We believe that the 
government must protect and encourage by any means the 
development of our aircraft manufacturing industry but, at 
the same time, aerial operating companies, if they are not ex- 
pected to operate aerial lines at a loss, especially during the 
first year or two of operation, cannot be required to buy air- 
crafts in America if American aircraft manufacturers cannot 
supply as good aeroplanes as are obtainable in Europe, at such 
a price as to make it possible for the operating companies to 
consider the patriotic end of the transaction when they must 
decide whether to buy their equipment in the United States 
or in Europe. 

To be patriotic about the development of a national aircraft 
manufacturing industry is all right, of course, but aircraft 
manufacturers in this country, who have made very substantial 
profits during the war, must keep in mind that patriotic con- 
siderations and business considerations cannot always prevail 
at the same time unless they are well balanced together. We 
shall be able to buy good commercial aircrafts in the United 
States for operating our aerial lines, and we shall be able 
to afford paying more for them than we would pay for equally 
good aircrafts made in Europe, provided, however, that our 
aircraft manufacturers are prepared to buy stock in the oper- 
ating companies and to share with them the risks and the 
benefits of the operation of our commercial lines during the 
first years of operation, if it is so desired. If not, I do not 
see why our aerial operating companies should not go and buy 
their flying equipment in England, France, Germany or Italy, 
wherever they can secure the best terms, unless our aircraft 
manufacturers can meet the competition of foreign manu- 
facturers in the matter of prices and quality, which they can- 
not do. 

We did not want commercial aviation to be born in this 
country under the regime of government subsidies and govern- 
ment control because the experience that we have had with 
such things since the late war has brought us to the conclusion 
that what we want is: more businesslike methods in our 
government and less (a good deal less) government control 
However, what we want now is 
that a real constructive work be started without any further 
delay for putting on the map of the world commercial aviation 
in the United tSates, and we want everybody directly interested 
in this matter to take a share of the responsibilities involved 
in such an undertaking. 

Let Congress take its own share of responsibility and act 
on the Wadsworth Bill “to create a Bureau of Civil Aeronautics 
in the Department of Commerce, to encourage and regulate 
the operation of civil aircraft in interstate and foreign com- 
merce and for other purposes,” and on other legislation as 
affecting civil aviation which has now been under consideration 
by Congress for quite a long time. 

Let the financial groups interested in the development of 
civil aviation in the United States take a hand in seeing that 
the proper legislation is suggested to and is enacted by Congress 
Financiers interested in civil avia- 
tion developments should also try to discourage at the present 
time the establishment of a number of small aerial companies. 

It is much preferable at the present stage of the game to 
concentrate all efforts into trying to build up and to gradually 

expand one financially strong company, rather than financing 

with small means a dozen companies. We must keep in mind 
that the progress of civil aviation at the beginning is to be 
obtained through cooperation and not through competition, and 
‘that the large overhead expenses of small European companies 
are largely responsible for the deficit of their budgets. 
Promoters of aerial companies must remember that the 
troubles of European companies in Europe are due to three 
main reasons: First, aeroplanes not well adapted to com- 
mercial exploitation; second, imperfect organization of ground 
services; and third, insufficient commercial loads. Commercial 

aeroplanes which it is anticipated will be scrapped after 1000 

hours’ flight or less and motors requiring overhauling after 

100 to 200 hours of operation are too heavy a burden on the 
operating expenses. An imperfect ground organization is re- 

sponsible for most of the accidents taking place, is responsible 
to a large extent for the prevailing high insurance rates, and 

adds considerably to the operating expenses. Aeroplanes 
traveling always half loaded are not-a paying proposition. 
The trouble with the aerial lines in Europe so far has been 
that they have relied too much on the transportation of 
passengers and that they have not gone strongly enough after 
the merchandise transportation business. We should start with 
mail, express matter and freight. After we have succeeded in 
convincing people that aeroplanes can be operated safely and 
regularly on scheduled time all year around, when the farmers 
in the fields shall regulate their watches every day when the 

12:15 or the 2:45 aerial express flies above, then we shall 

know that we can rely on having all the passengers that we 
_ want. 
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The air line between New York and Chicago most likely shall 
be the first trunk line to be open to traffic, and the operation 
of this line wili spell the success or the postponement of com- 
mercial aviation developments in this country. However, we 
must keep in mind that one trunk line only, even if that be the 
New York-Chicago, connecting two of the most important com- 
mercial centers in the country, cannot attract at the beginning 
enough trafic to pay for further expansions and that, rather 
than encouraging the establishment of other companies for 
operating other trunk lines in connection with the New York- 
Chicago, we shall have to try to build up and to gradually ex- 
pand our activities around one main company and make it a 
strong foundation of our future civil aviation developments 
thus keeping down overhead expenses and securing a much 
needed singleness of policy. 

Aircraft manufacturers, as I said before, must be prepared 
to take quite an active interest in the establishment and the 
development of aerial operating companies and must not look 
forward to immediate profits while doing business with new 
operating companies; on the contrary, they must be prepared to 
help them along with good flying equipment, low prices and 
long credits if they are interested in getting the business and 
in defeating the competition of foreign aircraft manufacturers. 
Commercial aviation is not going to be a booming business for 
aircraft manufacturers for the first year or two, and they must 
be prepared to take their share of responsibility in such an 
undertaking, from which they are bound to gather handsome 
profits after the aerial operating companies have been success- 
ful in operating aeroplanes manufactured by them. 

From the Aeronautical Chamber of Commerce, the Aero-Club 
and all other similar organizations created for the purpose of 
encouraging the development of commercial aviation in this 
country and in the world, I think that it is fair to expect fewer 
programs of future activities and more reports of results ob- 
tained. As I mentioned before, however, these organizations 
cannot be expected to operate without sufficient financial means 
at their disposal and this financial support must be supplied by 
the government (city, state and federal), by aircraft manu- 
facturers, aerial operating companies, commercial and financial 
groups interested in civil aviation developments. 

The Aeronautical Chamber of Commerce and the Aero-Club 
can contribute to the development of commercial aviation in this 
country and to the expansion of our activities abroad more than 
any other organization, if we allow them to become the national 
and international organs of propaganda of our aeronautical 
activities and the official sponsors of inter-state and national 
legislation needed in this country for regulating the traffic in 
the air, and for securing the cooperation of districts and locali- 
ties in providing properly equipped air harbors and _ inter- 
mediary air lanes under unified federal control. 

The extension of the activities abroad of both the Aeronau- 
tical Chamber of Commerce and the Aero-Club, in establishing 
and maintaining a cordial exchange of information and data 
on commercial aviation developments between aeronautical in- 
terests in this country and in Europe and in establishing an 
effective cooperation between ourselves and Europe in the 
solution of the international problems which we are bound to 
face as we develop our activities in the air, is another valuable 
service which these two organizations can render us. 

Three years ago I suggested the extension abroad of the 
activities of the National Advisory Committee for Aeronautics, 
for the purpose of establishing an exchange of information and 
technical data on aeronautics and sciences thereto allied be- 
tween the U. S. government, on the one hand, and government 
organizations, technical men, and private concerns in Europe 
on the other hand. I made this suggestion for the purpose of 
preserving and further developing the fine spirit of cooperation 
in the solution of technical problems in aeronautics which pre- 
vailed among the allied and associate nations during the war 
and which was going to be discontinued at the end of the war. 
My suggestion was taken up by the National Advisory Com- 
mitiee for Aeronautics and I had a chance to realize my project 
of intellectual international cooperation between ourselves and 
European government officials of former allied, associated, and 
former enemy nations, and scientists and technical men in the 
United States and in Europe interested in technical aeronautical 
developments. I was appointed Technical Assistant in Europe 
to the National Advisory Committee for Aeronautics, and from 
May, 1919, to May, 1921, while acting in the above named 
capacity, I had the opportunity of creating an effective liaison 
service between our National Advisory Committee for Aero- 
nautics and technical aeronautical organizations in England, 
France, Italy, Belgium, Germany, Austria and Holland, whereby 
our government has been kept fully informed of any progress 
made in aeronautics as a science and as a branch of engineering. 
The main and, in my estimation; the most important contribu- 
tion which has been made by the National Advisory Committee 
for Aeronautics to the development of aeronautics through the 
establishment of an office in Europe, has been the promoting 
of a fine spirit of cordial cooperation between scientists and 
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technical men interested in scientific and technical research 
work in aeronautics. 

This fne spirit of cooperation which can be brought about 
only through personal contact and which can be based only on 
the reciprocity of advantages to be derived from the exchange 
of most confidential data and information and the interchange 
of views on the various aspects of problems under consideration, 
is a very desirable spirit which, by every means, must be pro- 
moted and developed between manufacturing, commercial and 
financial aeronautical interests in this country and in Europe. 
In other words, the same exchange of information, the same 
direct contact which has been established and developed by the 
National Advisory Committee for Aeronautics and_ scientists 
and technical men in Europe, should be established and devel- 
oped between aircraft manufacturers, aerial operating com- 
panies and financial groups interested in commercial aviation 
developments, both in this country and in Europe. 

This work cannot be undertaken by the government through 
the accredited diplomatic or consular channels. Aeronautical 
attachés, commercial attachés, consular agents and other gov- 
ernment officials in foreign service are necessarily limited in 
their actions, which must be governed by general rules and 
regulations in order to prevent interferance between the various 
agencies of the government working on the same job; and such 
rules and regulations as are inspired by general governmental 
policies are not and cannot always be efficient from a limited 
and well-defined business point of view and in some cases they 

work exactly the opposite way. 

For instance, my personal experience during the two years 
that I was the representative in Europe of the National Ad- 
visory Committee for Aeronautics was that while | was trying 
to establish a personal and direct contact between individuals 
and organizations in Europe and in the United States interested 
in aeronautical developments (which is the only way to ex- 
change valuable information) I was always interfering with 
the work of naval and military aeronautical attachés who were 
trying to obtain information on the same subject through 
regular diplomatic channels. It is quite obvious that individual 
and private concerns which are ready to cooperate with other 
individuals and private concerns in a foreign country, with a 
view of eventually developing their cooperation into a tangible 
form of business cooperation, do not care a snap about an im- 
nersonal inter-governmental exchange of data and information. 
Considering the fact that I was obtaining most satisfactory 
results along the line of cooperation which | had suggested, 
and that I was securing for the National Advisory Committee 
for Aeronautics through the establishment of personal contacts 
more complete data and information than it was possible to ob- 
tain through other channels, from a point of view of business 
efficiency, such a work should have been encouraged and further 
developed. However, the Committee being as it is a govern- 
mental organization, the work of its European office had to be 
brought in line with the work of other similar agencies of the 
U. S. government foreign service. This was the only proper 
thing to do and although I knew that’such a step would curtail 
the efficiency of my office I suggested that the Paris office of 
the National Advisory Committee for Aeronautics be put under 
the direct control of the various embassies in Europe, which 
was eventually done. 

I said before that what we need at the present time is more 
business in the goverrment and less government in our business. 
This is true of aeronautics as well as of any other branch of 
activity and applies both to this country and to other countries. 
In so far as our contacts with aeronautical developments in 
Europe are concerned, it seems to me that it would be to the 
advantage of everybody concerned if direct contacts were estab- 
lished on a basis of mutual cooperation in exchanging data and 
information between aeronautical interests in this country and 
in Europe, without relying on government organizations to do 
it for us. Of course, so far, we have not had any commercial 
aerial operating company in this country, and all it was possible 
to do was what the government has done for collecting statis- 
tical and other data about commercial aviation developments 
in Europe, which will be of great assistance to us in avoiding 
making the same errors that were made in Europe during the 
last three years. Considering, however, that we are on the eve 
of important developments in civil aviation in the United 
States, it seems to me that we should take into proper account, 
right at the beginning, the international aspect of this new 
means of transportation, and this is bound to have quite a 
tremendous bearing on its development. 

The international aspect of aviation is so wrapped up with 
its national aspect in Europe that from every quarter, even 
from those more inclined to follow a strictly national aeronau- 
tical policy, the need of agreements and cooperation with 
foreign operating companies is freely advocated in the aero- 
nautical press by aeronautical interests. The necessity of 
freeing commercial aviation from the bonds imposed upon it 
by political considerations under the prevailing regime a gov- 
ernment tutelage, brought about by the unbusinesslike method 


of paying subsidies to operating companies to make up for the 
losses incurred in the operation of aerial lines, is felt every 
day more keenly and the necessity of establishing direct con- 
tacts with foreign aerial operating companies becomes every 
day more evident from the point of view of business efficiency. 

At the present time we are not much concerned with inter- 
national civil aviation, as we have enough problems of our own 
to solve in order to put American aviation on the map of the 
United States. But cn the other hand we all realize that 
inside of a yery few years the Atlantic and Pacific oceans will 
be crossed quite regularly by airships as well as by steamships, 
and that in a much nearer future we will fly every day to 
Canada, Mexico, Cuba and South America. And even at the 
present time when direct shipments can be made right through 
from Moscow te Havre, or even to Casablanca, | do not see 
why we should not make arrangements with European aerial 
operating companies and steamship companies which will allow 
the making of direct shipments from Moscow to Chicago or 
San Francisco. 

A number of problems are connected with the international 
side of commercial aviation which are purely business points, 
and they must be handled through business channels. Close 
contacts between American and European aeronautical inter- 
ests in a spirit of mutual cooperation in the solution of common 
problems is what we need to inaugurate right at the outset of 
our aeronautical activities in the United States. For this reason 
we must anticipate the organization of an international associa- 
tion of aerial transportation companies and an international 
aeronautical Chamber of Commerce, the first one grouping to- 
gether the most important aerial transportation companies in 
Europe and in America and the second one coordinating the 
work of the various aeronautical Chambers of Commerce, aero 
clubs and similar organizations throughout the world. 

The International Air Traffic Association (J. A. T. A.), 
organized in 1919 by M. Holt Thomas of the “Airco,” would 
admirably serve the purpose for which it was created ( which 
is somewhat similar to the one that we are advocating) if the 


most important aerial operating companies in Europe had taken : 


an active interest in such an organization. As it is at present, 
the I. A. T. A. is only an international organism possessing 
great potential possibilities of an effective cooperation between 
aerial operating companies which, however, are not sufficiently 
made use of or sufficiently extended as they should be. In 
order to obtain an immediate constructive participation of the 
most important aerial companies in the membership of the I. 
A. T. A. or of any other similar international association of 
business ccncerns in matters of common interest, I think that 
it would be a good plan to start a move whereby an exchange 
of capital stock between these companies might take place. 
If each of the most important aerial operating companies 
should become a minority stockholder in all equally important 
foreign aerial operating companies, cooperation between them 
and a common participation in the solution of international 
commercial problems would become part of a policy based on 
limited partnership with each other, this being something which 
is understood by every business concern and a good deal more 
efficient than the ‘more or less sentimental general resolutions 
which are usually adopted at the end of each international 
aeronautical Congress, without being followed by any immediate 
practical results. Business concerns are not inclined to waste 
time and money in international debating associations. They 
are accustomed to dealing with balance sheets and cold facts. 
The best ties to unite the most important aerial operating com- 
panies in the world are those which are established at the meet- 
ings of the board of directors of each of them, where the other 
companies are represented as minority stockholders. 

For the same reasons, the best cooperation between operating 
companies and aircraft manufacturers is obtained by having 


the leading aircraft manufacturers in each country become < 


minority stockholders in national aerial operating conmpanies. 


In this way, the cooperation between operating and mautactur-_ 
ing interests in each country is based on a business partnership 


between operating companies and manufacturers, the operating 
companies, however, always reserving the control of the trans- 
portation business. 
cooperation between operating companies, under such a plan, 
would be based on the same principle of partnership with 
foreign operating companies, each company would always have 
to retain control of its business. 

The international association of aerial transportation com- 
panies mentioned above should simply be the organ of coordina- 
tion of the interests of the various companies in its membership 
and to that body would be assigned the work of making investi- 
gations, preparing reports and suggesting actions and agree- 


ments in the interest of the various companies, besides being 


the official international organ sanctioning any agreement be- 
tween its member companies. 
The International Aeronautical Chamber of Commerce, it 
was suggested by Mr. E. Pierrot in France, could be con- 
(Continued on page 311) 
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In the same way, while the international 
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- Train 35 due Cleveland 12:35 p. m. 


F. EGGE, general superintendent of 
3 the Air Mail Service, has just issued 
* a memorandum showing the mileage 
between all air mail stations, the maximum 
number of pounds which may be trans- 
ported, the origin and kind of mail carried, 
and the time advanced over rail dispatch. 
If the maximum amount of mail is avail- 
able at each station, the Air Miail advances 
the delivery of 6,250 pounds or, at forty 
letters per pound, a total of 250,000 letters 
daily. 

Since July 1, 1921, the percentage of 
performance has been better than ninety- 
four, which means that out of each hun- 
dred trips scheduled ninety-four were com- 
pleted. 


Air Mail Service Schedule 


New York to San Francisco 
(Daily except Sundays and Holidays) 
Effective May 15, 1922 


WEST 
Miles 
Leave New York 6:00 a. m., 
Arrive Bellefonte 8:55 a. m..... 225 
Leave Bellefonte 9:15 a. m., 
Arrive Cleveland by 12 noon.... 210 


500 pounds. All letter mail for Cleve- 
land accumulated in New York Postal zone 
after 8:40 p. m., leaving time of New York 


and Chicago R. P. O. Train 35. Letter mail” 


for Bellefonte accumulated after midnight. 
Balance load will be Chicago gateway mail 
held off New York and Chicago R. P. O. 
Train 9 due to leave New York 5:15 a. m. 
(due arrive Cleveland 10:50 p. m) for dis- 
patch to New York and Chicago R. P. ie 

re 
Bellefonte take on pouch for Cleveland to 
contain mail for that office and connections. 
(All Cleveland mail advanced one business 
day. Air mail arrives before noon; by rail 
would arrive 5:30 p.m. Train 9 due Chi- 
cago 8:00, therefore Chicago gateway mail 


delivered twenty hours earlier than by 
rail.) 
Miles 
Leave Cleveland 8:40 a. m. (E. T.), 
Arrive Bryan 9:40 a. m. (C. T.) 160 
Leave Bryan 10:00 a. m., 
Arrive Chicago by 12:15 p.m... 175 


500 pounds. Take Chicago city mail off 
New York and Chicago R. P. O. Train 19 
due to arrive Cleveland 8:00 a.m. Cleve- 
land office will dispatch pouch for Chicago 
and Bryan. Bryan will dispatch to Chicago. 
(Chicago mail advanced one business day 
in delivery. Train 19 due to arrive Chicago 
too late for delivery by carrier that day. 
Chicago mail received at Cleveland has 
been worked for carrier and station distri- 
bution by railway postal clerks in Train 19 
between New York and Cleveland. One 
day service between New York and Chi- 


cago. Mail leaving New York 5:30 p.m. 
delivered by carriers following day in Chi- 
rcaco.) 
Miles 
Leave Chicago 6:00 a. m., 
Arrive Iowa City 8:00 a. m...... 195 
Leave lowa City 8:20 a. m., 
Arrive Omaha by 11:30 a. m.... 230 


2 


500 pounds. 250 pounds Omaha city and 
balance California and western mail to con- 
nect Omaha and Ogden R. P. O. Train 5 at 
North Platte. (Omaha city mail worked 
in terminal R. P. O. in Chicago for carrier 
and station distribution. Delivery advanced 
one business day.) 

Miles 


Leave Omaha 1:00 p. m., 
Arrive North Platte 4:15 p. m. 
Gets 
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(Do not hold later than 1:30 p. m. for 
ship from Chicago, or Omaha train 
connections. ) 

500 pounds. Take western mail from Chi- 
cago ship, one pouch each for North Platte 
and Train 5 from Omaha and 300 pounds 
western mail from C. B. & K. C. Train 27, 
Minneapolis & Sioux City Train 11-9 and 
Aberdeen & Sioux City Train .4-104 re- 
ceived at Omaha from Huron & Omaha 
C. P. Train 209 for dispatch to Train 5 due 
to leave North Platte 4:32 p.m. (Train 
5 is exclusive mail train on fast schedule. 
All mail handled Omaha to North Platte 
by air advanced one business day.) 


Miles 
Leave North Platte 7:30 a.m. (M. T.), 
Arrive Cheyenne 10:15 a. m..... 215 
Leave Cheyenne 10:35 a. m., 
Arrive Rawlins 12:30 p. m...... 134 


Leave Rawlins 12:50 p. m., 

Arrive Rock Springs by 2:15 p.m. 106 
500 pounds. Take mail for Cheyenne, 
Rawlins, Rock Springs, Billings & Denver 
Trains 31 and 32 via Cheyenne, and Omaha 
& Ogden Train 3 via Cheyenne, from 
Omaha & Ogden R. P. O. Train 13 due to 
arrive North Platte 7:10 a.m. At Chey- 
enne take on all mail available, which in- 
cludes Cheyenne pouch for Rock Springs 
and pouches for Rawlins and Rock Springs 
from Train 13 received via plane from 
North Platte. (Train 13 due arrive Chey- 
enne 3:10 p. m., Rawlins 8:10 p. m. and 
Rock Springs 12:11 a. m. All mail flown 
from North Platte advanced one business 
day.) 

Miles 
Leave Rock Springs 6:30 a. m., 
Arrive Salt Lake by 8:15 a. m. 
GS Un ech ie. ck vee ebro oles 155 
400 pounds. Take Salt Lake City letter 
mail off Omaha & Ogden R. P. O. Train 5 
due arrive Rock Springs 4:36 a.m. (De- 
livery advanced Salt Lake City one busi- 
ness day. Train 5 arrives Salt Lake too 
late for delivery by carrier that day. Salt 
Lake City mail received from Train 5 has 
been worked for carrier and station distri- 
bution by postal clerks in Train 5.) 
¢ Miles 


Leave Salt Lake City 6:30 a.m. (W.T.) 

INtEVeNDIkKOLOL45) a. Ill... 2. sas 
Leave Elko 9:00 a. m., 

ATEINGERENOMIZ MOON. 6. ..cs0s ees 235 
Leave Reno 12:15 p. m., 

Arrive San Francisco by 2:15 p.m. 190 

400 pounds. Take letter mail for Elko, 

Reno and San Francisco accumulated at 
Ogden and Salt Lake after departure of 
Ogden & San Francisco R. P. O. Train 9, 
leaving 12:55 p. m. Elko will dispatch 
pouches for Reno and San Francisco. Reno 
will pouch on San Francisco. (Mail de- 
livered in San Francisco eighteen hours 
and fifteen minutes earlier than arrival by 
rail.) 


205 


East 
Miles 


‘Leave San Francisco 2:30 p.m. (W.T.) 


Arrive Reno by 4:30 p. m..... a 
400 pounds. Take all eastern mail accu- 
mulated at San Francisco after departure 
of Ogden & San Francisco Train 2, due to 
leave San Francisco 11:00 a. m.; also 
pouch for Reno. Dispatch eastern mail to 
Train 2, which is due to depart Reno 9:30 
p. m. (Mail for Chicago and east ad- 
vanced one business day by overtaking fast 
Train 2 at Reno.) 
Miles 


Leave Reno 6:30 a. m. (W. T.), 
Arrive Elko 9:00 a. m.......... 
Leave Elko 9:15 a. m., 


Arrive Salt Lake by 11:30 a. m., 
ANCL ALES cee lace = pile A 


400 pounds. Take eastern mail off Og- 
den & San Francisco Train 20, due to ar- 
rive Reno at 4:35 a. m., and dispatch to 
Omaha & Ogden Train 2, due to leave Salt 
Lake 12:00 noon. San Francisco dispatch 
pouch for Salt Lake via Train 20. Reno 
pouch on Elko and Salt Lake; Elko pouch 
on Salt Lake. (Train 20 leaves San Fran- 
cisco 6:00 p. m. and this dispatch connects 
at Ogden with Train 2, which left San 


Francisco at 1:00 a. m. previous day. Ad- 
vance eastern mail one business day.) 
Miles 
Leave Salt Lake 6:45 a. m. (M. T.), 
Arrive Rock Springs 8:35 a. m.. 155 
Leave Rock Springs 8:55 a. m., 
Arrive Cheyenne by 11:00 a. m.. 240 


400 pounds. 150 pounds Salt Lake post 
office and 250 pounds from S. L. C. & Cal. 
R. P. O. Train 4, due to arrive 6:00 a. m. 
Salt Lake office and clerks in Train 4 to 
pouch on Cheyenne office and on Omaha & 
Ogden R. P. O. Train 20, due to leave 
Cheyenne 12:40 p.m. Rock Springs pouch 
on Cheyenne. (Train 20 leaves Salt Lake 
at 7:50 p. m. By overtaking this train at 
Cheyenne eastern mail is advanced one 
business day.) 


Miles 
Leave Cheyenne 6:00 a. m. (M. T.), 
Arrive North Platte 8:00 a. m. 
CNRS a ere een nes fhe eae 215 
Leave North Platte 9:20 a.m. (C. T.), 
Arrive Omaha by noon......... 245 


500 pounds. Take Omaha city mail off 
Omaha & Ogden Train 6, due to arrive 
Cheyenne 1:30 a. m. (arrive Omaha 4:50 
p. m.), and from Omaha & Ogden Train 2, 
due Cheyenne 5:25 a. m. (due Omaha 7:15 
p. m.). Cheyenne to pouch on Omaha and 
Chicago & Council Bluffs Train 8. Train 
2 dispatch New York State and New En- 
gland States for Chicago & Council Bluffs 
Train 8 connection due to leave U. P. 
Transfer, Iowa, at 6:30 p. m. At North 
Platte take on pouch from that office to con- 
tain Omaha city and connection. (Omaha 
mail advanced in delivery one business day. 
The same is true of all eastern mail carried 
between Cheyenne and Omaha.) 


Miles 
Leave Omaha 8:00 a. m., 
Arrive Iowa City 10:30 a. m..... 230 
Leave Iowa City 10:50 a. m., 
Arrive Chicago by 1:00 p. m..... 195 


500 pounds. Take Chicago city mail from 
Omaha post office and from Omaha & Og- 
den Train 4, due 7:00 a. m., and from 
Omaha & Denver R. P. O. Train 6, due 
7:00 a. m., and Omaha & Ogden Train 12, 
due 7:05 a. m. Omaha post office pouch on 
Iowa City; Iowa City pouch on Chicago. 
(Trains from which Chicago mails were 
taken due to arrive Chicago 8:00 to 10:00 
p.m. Chicago mails advanced in delivery 
one business day.) 


Miles 
Leave Chicago 1:00 p. m. (C. T.), 
Arrive Bryan 3:00 p.m......... 175 
Leave Bryan 3:20 p. m., 
Arrive Cleveland by 6:00 p. m. 
Chey Oma seein Bees ene 160 
500 pounds. Take New York City mail 


and mail for points east of Cleveland for- 
merly dispatched to New York and Chicago 
R. P. O. Train 10 (leaving Chicago 10:30 
a. m. and arriving Cleveland 8:30 p. m.) 
and from Train 26 (leaving Chicago 12:40 
p. m. and arriving Cleveland 8:35 p. m.) 
for dispatch at Cleveland to New York 
and Chicago R. P. O. Train 4, due to leave 
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6:15 p. m. and arrive New York 8:00 a. m. 
Chicago post office dispatch pouch. for 
Train 4 and for Bryan and Cleveland of- 
fices; Bryan to dispatch pouch for Cleve- 
land. (New York City mail dispatched at 
Cleveland to train arriving in New York 
in time for bank clearance.) 

Miles 


Leave Cleveland 6:00 a. m. (E. T.), 


Arrive Bellefonte 8:30 a. m..... 210 
Leave Bellefonte 8:45 a. m., 
Arrive New York by 11:30 a.m. 225 


500 pounds. Take New York City letter 


mail off Train 22, New York and Chicago 
R. P. O. (due to leave Chicago 5:30 p. m. 
and arrive Cleveland at 2:56a.m.) Cleve- 
land will pouch on New York; Bellefonte 
will pouch on New York. (Train 22 due 
to arrive New York 5:25. The New York 
City mail received from Train 22 at Cleve- 
land is worked for carrier and station dis- 
tribution by railway postal clerks between 
Chicago and Cleveland. One day service 
between Chicago and New York. Mail 
leaving Chicago at 5:30 p. m. delivered by 
carriers following day in New York.) 


Nore: The time shown in this schedule 
for arrival and departure at intermediate 
stations and arrival at terminals only for 
reference. Ships will leave intermediate 
stations as early as possible after being 
serviced. The time of departure from 
initial points will be strictly adhered to and 
our records of past performance indicate 
that arriving time at the several terminals 
will, under ordinary circumstances, be much 
earlier than that shown on this schedule, 
which has been made on a 70 to 90 miles 
an hour basis. 


NOTES ON PROPELLER DESIGN—IV 


GENERAL PROCEEDING IN DESIGN 


Techmcal Note National Advisory Committee for Aeronautics 


Summary 
HE choice ot tne number of revolu- 
| tions and of the diameter, the distri- 
bution of thrust, and the values of 
the constants in the aerodynamical equa- 
tions of the propeller are discussed. 

The exact design of a propeller must be 
preceded by approximate computations, 
leading to the general layout, which in 
turn must be followed by an analytical 
examination of the propeller, obtained un- 
der several conditions of flight. In the 
previous notes of this series 1 have dis- 
cussed these three steps, including the de- 
termination of the distribution of thrust, 
at length. It will be useful to summarize 
the procedure briefly in this note and to 
discuss some general principles in connec- 
tion with it. For the design of a propel- 
ler is a laborious undertaking, and the 
analysis of the finished design ought to 
confirm that it is correct. The analysis is 
not the proper method for studying the 
effects of different assumptions for the 
layout. This can be done more shortly 
and more successfully by a general dis- 
cussion. 

The number of revolutions of the pro- 
peller is, in general, determined by the en- 
gine; but the problem often remains as to 
whether reduction gearing is advisable, 
Now the reduction gear always has a fric- 
tion loss of 2% at least. What is more 
serious, it requires a great additional 
weight of the propeller and gear, it gives 
rise to increased stresses of the fuselage, 
and it involves additional complications 
and possibilities of dead stops. It is ex- 
pensive, too. These disadvantages cannot 
exactly be taken into numerical considera- 
tion. But it can be safely said, 1 think, 
that the reduction gear is inadvisable if 
the aerodynamical efficiency of the pro- 
peller is increased less than 5% by its ap- 
plication. There are designers who prefer 
even an aerodynamic loss of 10% to a re- 
duction of the number! of revolutions by 
gearing. f 

The question of the diameter and of the 
number of revolutions is not exclusively 
a question of efficiency. There are, of 
course, upper limits for the velocity of the 
blade tips. Besides, the design of the 
propeller is carried out, having in view 
one particular condition of flight, whereas 
the propeller is to be used under very vari- 
able conditions. It is desirable that (a) 
the efficiency be fairly high under all con- 
ditions and that (b) the absorbed horse- 
power at the same number of revolutions 
remain nearly constant. Only if these two 
requirements are fulfilled at the same time, 
can the propeller develop the highest 
thrust horsepower. These two require- 
ments lead now to a limitation of the tip 
velocity of the propeller blades. For this 


By MAX M. MUNK 


tip velocity determines the average veloc- 
ity of the blade elements and hence the 
variation of their angles of attack. But 
it is this angle of attack which has to con- 
form to the variation of the thrust, and 
hence the variation of the angle of attack 
determines the lift coefficient. A calcula- 
tion shows that for constant density of the 
air the best lift coefficient corresponds to 
the usual tip velocity, high enough for a 
favorable ratio CL/Cp. This appears if 
one applies the aerodynamical equations 
for the blade element. Hence the designer 
has to keep in mind that a change in the 
tip velocity has a noticeable effect either 
on the behavior of the propeller over a 
wide range of conditions or on its effi- 
ciency, and that this effect cannot be neu- 
tralized by minor changes in the design. 


The question is intimately connected 
with that of the advisability of variable 
pitch. I have just mentioned the fact that 
for constant density a satisfactory propel- 
ler can be designed having constant pitch. 
Variable pitch is useful only for great alti- 
tudes. But then indeed it can greatly im- 
prove the performance of the propeller. 
The variation of the pitch enables the pro- 
peller to conform to an additional varia- 
tion of the conditions, that is, the variation 
of the density of air. 


Some designers of variable pitch propel- 
lers claim that the center of pressure of 
the blade sections of their propellers does 
not travel. Whether this be true or not, 
it has nothing to do with the variability of 
the pitch. For the travel of the center of 
pressure is due to the change of the lift 
coefhcient of the blade elements, which al- 
ways takes place for different conditions 
of flight, because the lift coefficient is 
nearly proportional to the thrust, and the 
thrust changes. Hence the center of 
pressure does not travel if the blade sec- 
tion used is one without travel of center 
of pressure, whether the pitch be change- 
able or not. 


Proceeding now to the general layout, 
I have shown that the diameter must 
satisfy the condition: 


eT 6 
(1) 13 a <a CiL/Cp — 
7 


nV— 
2 
where T denotes the thrust, 
p the density of air, 
Cri/Cp the lift/drag ratio of the blade 
section. 


This equation gives too high a value for 
a small velocity of flight such as occurs 
during the start, for instance. Ci/Cp can 
be assumed to be 22. The diameter thus 
obtained is only a rough indication of the 


upper limit; the weight, the stresses and 
the structural point of view are not yet 
taken into account. In general the diameter 
is given by other considerations, and the 
following method is valid for any diameter, 
however determined. 

After having made the decision as to 
the magnitude of the diameter, the required 
horsepower is to be estimated and to be 
compared with the horsepower delivered 
by the engine. The thrust horsepower 
may be written No = T V. The sum of 
the thrust horsepower and slip stream loss 
is then 


No (1+V1+Cp) 


where Cp = ———— 
2 LD? Ver 
ee 
7 Dn 
The friction loss is .033 No Hence 


the smallest brake horsepower possible is 
approximately 


1 ov ae nDr 
(2) No [+ = ee 0 


The factor 0.033 refers to average condi- 
tions and to a lift coefficient of the blade 
of about 0.4 to 0.8. For smaller lift coeffi- 
cients the factor is greater, and for higher 
it may be smaller, say up to CL = 12, 
and then greater for still higher lift co- 
efficients. 
tion. 


The next step is the determination of 
the number and breadth of the blades. 


First, the lift coefficient is to be assumed. 


The highest lift coefficient occurring ought 
to be about 0.80 to 1.10. It can be said that 
the lift coefficient is fairly proportional to 
the thrust. Its value to be chosen is 
therefore in the neighborhood of T/Tmax 
where T is the thrust for which the pro- 
peller is designed and Tmax the greatest 
thrust ever occurring for the propeller. 


This depends on the blade sec- — 


The lift coefficient being chosen, the © 


product of the number of blades and the 
average breadth of each blade is approxi- 
mately 

ey Ab 
(3) 


cletg 
p 
Or Bucetae IDE 
2 


This formula makes it possible to decide 
on the number of the blades and on their 
breadth. 

The general layout of the propeller is 
thus finished and the design in detail can 
begin. 
is to be decided upon. The coefficient of 
thrust is to be assumed, taking 


Lee 


First, the distribution of the thrust — 
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af 
(4) Gruen LL 
q D' a 
4 
at 2/3 of the radius and 
40 2 mn D 
fon Cr == 1.1 —-V/U Cp/CL 
Gerais 


at the tip, where q is the dynamic pressure. 
For a very low velocity of flight, the last 
expression can be slightly decreased. This 
is, however, not yet the definite value of 
the thrust coefficients at these points. A 
diagram is to be drawn now, plotting the 
thrust coefficient against the radius. The 
two values just calculated are put in and 
connected by a straight line. Then the 
two ends of the curve so obtained are 
rounded off. At the outer end the round- 
ing may begin, say 10% of the radius from 
the end, and the curve may end elliptically. 
At the inner end, the thrust coefficient is 
zero over the hub, and near it, only a small 
density of thrust can be realized, say 

1 ( Thr ) 

2 Vv 


or even the same expression with a factor 


smaller than —, if there are only two 


blades and these narrow ones. This gives 
a limiting curve inside, which is to be 
rounded off where it intersects the first 
one. 

One must now see whether the curve of 
thrust coefficient thus obtained gives the 
desired thrust. The radius is to be divided 
into a number of equal parts Ar, say 10 
parts. For each part the average value 
of the thrust coefficient is to be taken 
from the diagram.and is to be multiplied 
by the radius r. All these products are to 
he added, and the sum A so obtained is 


to be multiplied by 27 Ar. VV’ p/2, thus 
giving 
; p 
(6) Ti = A 2m Ar V? — 
2 


This thrust will not agree exactly with the 
desired thrust T. Therefore all coordi- 
nates Cr are to be increased by the con- 
stant additional term (T — T,)/(.78 D’q). 
Then they represent Cr for each blade 
element, and the section of each blade ele- 
ment and its inclination can be laid down. 

For the choice of the blade sections the 
same rules are valid as for the choice of 
wing sections. The angle of attack for 
the desired lift coefficient can be calcu- 
lated or it can be taken from a model test. 
a the last case the induced angle of attack 
Hie ale 
— si where b/t is the aspect ratio of the 
Tv 
wing model, is to be substracted from the 
angle obtained during the test. The drag 
too is to be reduced to a drag for infinite 
aspect ratio, and an additional constant 
reduction of the drag coefficient making 
the minimum drag coefficient 0.02, will im- 
prove the result. 
HUGHES 

Let now 6 be the difference of the angle 
e of inclination of the blade element with 
respect to the propeller plane and the 
angle of attack 8. This angle 4 is to be 
determined by means of 
(7) tan 6 = V/U + tan 6 (1 + V/U) 


2 sin® 6 2 sin’ 6 J 
a a (1 i ——)- 14 
Cr Cr 3 ] 


where U denotes 2 rn. This equation is 
to be used by substituting an approximate 
value of tan 6 = 1. 1 V/U in the right- 
hand term. Sometimes the proceeding is 
to be repeated by substituting the value of 
tan 6 thus obtained. When tan 46 is found, 
the angle of inclination is 
(Sy. Geo 
and the chord of the blade is obtained: 
tan 6) — 6 V/Us Zions 
(9) a oe 


UAC AG Gl. (Cry 
Vor the analysis the following equations 
are used: 
GO) seitane Ol == 
r 


4 
tan e(1,-- V/U) sin 6 + V/U —— 
rat 


t= 4 a Siti 


(tan e tan 6 + 1) 
(1 + V/U) sin 6 + 


(tan e tan 6 + 1) 

(11) Cr =27 (e—5). With some sec- 
tions, Cy is slightly less. 

Jeet tate a= 10) 


r 


Tet 


(12) eer 
nie 2 
4m cos 6 
Qe ———E—EE—E————E 
1 — m cos 4/sin’ 5 
(14) Co = Cr (tan 8 + Cpn/Cx). 


p 
(LS) Mazer 2a ire Ar. b> 
2 


p 
(iG) a Termiek== "2° Co.2 7 rr Age Ve 


ho 


Equation (10) is to be used instead of 
equation (7), assuming that tgé lies be- 
tween V/U and tan e. 


Blade tip 


Final correction 
for obtaining the 
desired thrust 


a LY 


Harold J. Powers, Pioneer in Radio 
Broadcasting 


Harold J. Power of Medford Hillside, 
Massachusetts, according to an article in a 
recent issue of the National Magazine, de- 
serves credit not usually assigned to him as 
a pioneer in radio broadcasting. Mr. Power 
is the first man in America to have estab- 
lished daily broadcasting, according to this 
article. The radio historians wll have to 
decide between Mr. Power’s station in this 
matter, and the Pittsburgh station of the 
Westinghouse Company (K D K A), which 
claims the same honor. True it is that 
Mr. Power did more than most men in 
putting radio transmission on a commer- 
cial basis. 


Mr. Power was one of those boys who 
just can’t keep their fingers out of father’s 
tool chest, and who are everlastingly tink- 
ering with the telephone, the electric light 
circuit, or anything about the house that 
will give the mechanical genius a chance 
to sprout, 


“It was during a grammar lesson that I 
first became interested in radio,’ Mr. 
Power says, “copying the sentence in my 
copy book which ran ‘Marconi, the in- 
ventor of the wireless telegraph.’ ” 

The little boy, who was already very 
much interested in electricity, ran right 
home and began the business of building 


his own set. His first one stood on a 
table made from an old wooden box, and a 
wire strung from a post attached to the 
clothes pole in mother’s yard constituted 
the antenna. The first message which he 
received (from the Boston navy yard) was 
the occasion in the middle of the night of 
an unceremonious rousing for all who had 
the fortune (or misfortune) to belong to 
the young experimenter’s family or neigh- 
borhood. 

“The story of Mr. Power’s success,” the 
writer of the article referred to, concludes, 
“is another proof that persistence is the 
forerunner to fame.” 


Tells How to Work Vacuum Tube Sets 


Some good advice to the radio novice 
on the matter of adjusting and operating a 
vacuum tube set, always a troublesome 
matter even though the experimenter has 
constructed most of the elements himself, 
is given by Walter Remy in a book, “The 
Radio Primer,” just published by Ralph T. 
Gcodwin. 

In explaining how to get results after 
the set has been correctly constructed and 
assembled, the writer says: 


“After the tube was inserted in the socket 
the filament rheostat was turned until a 
slight hiss was heard in the phones. The 
tickler coil was set at an angle of 45 de- 
grees with respect to the tuning coil and 
the variometer was rotated. If a click 
was heard, followed by a sound like that of 
escaping steam, the set was operating prop- 
erly. With the receiver in this state the 
variable condenser was turned until a 
squeal was heard. This squeal is what is 
called the carrier wave of the radio tele- 
phone. 

“The variometer was turned back again 
until the hiss and the squeal stopped and 
the variable condenser was moved a frac- 
tion of a degree until the radio phone was 
heard the loudest. The tickler coil was 
varied until the music or other signals 
were heard the loudest and the adjustment 
was left fixed. This adjustment did not 
have to be made again. The rheostat was 
varied to determine if any increase in 
strength of signal could be obtained. This 
latter adjustment was also permanent.” 

The new book is unusual in the recent 
outburst of radio literature in that it stays 
close to its subject, which is the construc- 
tion and operation of a home radiophone, 
explaining the theory of wireless when 
necessary through simple analogies. 
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JUNE 


June 7—AIR SERVICE  SUP- 
PLIES—Morrison, Va., Auction. 
For catalog write, C. O., Air Ser- 
vice Depot, Morrison, Va. 


June 8—Q. M. SUPPLIES-—Camp 
Jackson, S. C., Auction. For cata- 
log write C. O., Q. M., Intermed. 
Depot, Candler Warehouse, At- 
lanta, Ga. 


June 9 — ORD. MATERIAL — 
Springfield Armory, Mass., Sealed 
Bid. For catalog write, Boston 
Dist. Ord. Salv. Board. 


June 14—Q. M. SUPPLIES—At- 
lanta, Ga., Auction. For cata- 
log, write, C. O., Q. M., Inter- 
mediate Depot, Candler Ware- 
house, Atlanta, Ga. 


June 15— HARNESS — Washing: 
ton, D. C., Sealed Bid. For cata- 
log, write Col. Warfield, 1222 
Munitions Bldg. 


June 15—PLANES—ENGINES— 
Washington, D. C., Sealed Bid. 
For catalog write, Chief, M. D. 
& S. Sect., 2624 Munitions Bldg. 


June 15—Q. M. SUPPLIES—Chi- 
cago, Auction. For catalog write, 
Q. M. S. O., Gen. Intermed. De- 
pot, 1819 W. Pershing Rd. 


June 16— CASTOR OIL — Wash- 
ington, D. C., Sealed Bid. For 
catalog write, Chief, M. D. & S. 
Sect., 2624 Munitions Bldg. 


June 15 — MOTORS — STEEL — 
Watertown Arsenal, Watertown, 
Mass., Sealed Bid. For catalog 
write, Boston Dist. Ord. Salvage 
Board. 


June 19—Q. M. SUPPLIES—Camp 
Sherman, O., Auction. For cata- 
log write, Gen. Intermed. Depot, 
fe W. Pershing Rd., Chicago, 


June 22—Q,. M. SUPPLIES—Bos- 
ton, Mass., Auction. For cata- 
log write, C. O. Q. M., Intermed. 
Depot, Boston. 


June 27—Q. M. SUPPLIES—Nor- 
folk, Va., Auction. For catalog 
write, Q. M. S. O., Gen. Intermed. 
Depot, Ist Ave. & 59th St., 
Brooklyn, N. Y. 


“Camp Grant Sale, scheduled for June 
13, has been postponed to Aug. 3.” 


WAR DEPARTMENT 


SEND FOR CATALOG © 


SELLING PROGRAM 


JULY 


July 6—@Q. M. SUPPLIES — San 
Antonio, Tex., Auction. Send 
catalog requests to Q. M. S. O., 
Ft. Sam Houston, Texas. 


July 7—Q. M. SUPPLIES—Wash- 

ington, D. C., Auction. Send cata- 
log requests to Q. M. S. O., Ist 
Ave. & 59th St., Brooklyn, N. Y. 


July 11—AIR SERVICE SUP- 
PLIES—Buffalo, N. Y., Auction. 
Send catalog requests to C. O., 
Curtiss-Elmwood Depot, Buffalo, 

INAEY 


July 12—Q. M. SUPPLIES—San 
Francisco, Calif., Auction. Send 
catalog requests to Q. M. S. O., 
Gen. Intermed. Depot, Ft. Mason, 
San Francisco, Calif. 


July 13—Q. M. SUPPLIES — 
Omaha, Neb., Auction. Send 
catalog requests to Q. M. S. O., 
1819 W. Pershing Rd., Chicago, 

Ta 


July 18—Q. M. SUPPLIES—Chi- 
cago, Ill., Auction. Send cata- 
log requests to Q. M. S. O., 1819 
W. Pershing Rd., Chicago, I11. 


July 20—Q. M. SUPPLIES—Colum- 
bus, O., Auction. Send catalog 
requests to Q. M. S. O., 1819 W. 
Pershing Rd., Chicago, IIl. 


July 25—Q. M. SUPPLIES—New 
Cumberland, Pa., Auction. Send 
catalog requests to Q. M. S. O., 
Ist Ave. & 59th St., Brooklyn, 
N. Y. 


July 25—Q. M. SUPPLIES—Camp 
Jackson, S. C., Auction. For 
catalog write, C. O., Q. M., In- 
termed. Depot, Candler Ware- 
house, Atlanta, Ga. 


July 28—Q. M. SUPPLIES—Phila- 
delphia, Pa., Auction. Send cata- 
log requests ta Q. M. S. O., Ist 
Ave. & 59th St., Brooklyn, N. Y. 


SEND FOR CATALOG 


HE list of sales at the 
left ts an index to 
offerings of materials 

you will want to investi- 
gate.  Detatled advertise- 
ments of each sale will 
appear regularly in this 
publication and in other 
representative journals. 
Follow those advertise- 
ments and discover the 
benefits of the War De- 
partment as a source of 
supply. Check up the ad- 
vertisements with this list 
and make sure no offer- 
ings are overlooked. 

“The Government reserves 
the right to reject any or 
all bids.”” ° ; ; 


| 
Stored in warehouses, the War Department has vast quan- 
tities of raw materials. They were bought to stand up under 
the exacting usages of war, and they match in quality the 
materials for which you are competing in the open market. 
The Government needs the money they represent, and they 
can be purchased for sums not duplicated elsewhere in value. 


CHIEF, SALES PROMOTION SECTION, 
OFFICE OF DIRECTOR OF SALES, 


ROOM 2515, MUNITIONS BLDG. 


War Department Sales 
to Your Production Needs 
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Here is a source of supply it will pay your purchasing de- 
partment to investigate. Sales are conducted virtually every 
week by auction or sealed bid. Follow the War Depart- 
ment advertisements, write for catalogs of materials you can 
use, and participate in the sales. 

For Catalogs, Proposal Blanks and Full Information re- 
garding all sales, write: 


WASHINGTON, D. C. 


K NT 
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Air Service Reserve Activities in 


Colorado 


The headquarters of the 103rd Division, 
Air Service, was recently established in 
Rooms 210 and 213, Federal Building, 
Colorado Springs, Colorado. The office 
was opened up by borrowing a few small 
tables and chairs from the custodian of 
the building, pending the arrival of office 
equipment on requisition, A great deal 
of publicity was given concerning the es- 
tablishment of headquarters by local news- 
papers, with the result that many inquiries 
were received from former service men 
and reserve officers located in and near the 
city of Colorado Springs. All who made in- 
quiries were interested to know if, in join- 
ing the reserves, an opportunity would be 
afforded them to fly. All were anxious 
to get hold of the controls again and to 
keep up their training. The officer on duty 
with the Division Air Service at once set 
about to locate a suitable landing field 
where he could invite visiting ships to land, 
the information found in “Notice to Avia- 
tors” for January 1, 1922, concerning a field 
in this locality, not being reliable. An excel- 
lent field was located, and permission to use 
same has been granted by the owner. With 
the assistance and co-operation of a local 
flyer, a 40-foot white circle was made in 
the center of the field, and a standard wind 
sock placed at one end of a pole. This in- 
formation, with a sketch of the field, was 
sent to the Chief of Air Service; Air Off- 
cer of the 8th Corps Area; Post Field, Fort 
Sill, Okla.; and Kelly Field, Texas. 

The organization of the 103rd Division, 
Air Service, as to the assignment of offi- 
cers is just about complete, there being 
a few vacancies yet in the grades of Cap- 
tain and First Lieutenant, and a surplus 
in the grade of 2nd Lieutenant. Enlist- 
ments for the 103rd Division, Air Service, 
have not as yet been undertaken due to 
lack of a clerk and office equipment and 
supplies. Hope is entertained that this de- 
ficiency will be supplied in the very near 
future. 


Air Service Detachment Returns from 
Germany 


The Air Service Detachment, consisting 
of two officers and 83 men, arrived at 
Mitchell Field on May 4th, from Germany. 
This detachment was apparently assigned 
to Mitchell Field to be broken up and the 
personnel distributed to other Air Service 
stations. This fact is regretted very much 
by Mitchell Field, because it is found that 
the detachment contains some very excel- 
lent soldiers and mechanics. ‘The officers 
reporting with the detachment, lst Lieuten- 
ants Dogan Arthur and Russell M. Green- 
slade, Air Service, have been ordered to 
report to Langley Field and Kelly Field, 
respectively. 


316th Reserve Squadron Gets Under Way 


After many trials and tribulations the 
316th Squadron has finally gotten under 
way. With the assignment of Captain A. 
F. Harold to duty as Air Officer for the 
91st Division, the final obstacle to actual 


| 
sce 


work was removed. Two Hissos were ac- 
quired for the instruction of the pilots 
and an old DH for the instruction of the 
enlisted personnel. <A staff sergeant and 
four specialists were detailed to temporary 
duty with the squadron. 

Class instruction takes place every Mon- 
day night in the hangar which has been 
turned over for the exclusive use of the 
Reservists. On alternate Saturdays and 
Sundays practical ground instruction and 
flying takes place. The ground instruction 
is under Staff Sergeant Fowler (28th 
Squadron). The Specialists act as instruc- 
tors in their respective specialties. 

There are assigned for duty to the squad- 
ron 33 officers, leaving a shortage of only 
two for the full 100 per cent. Enlistments 
are being sought, it being the intention to 
enlist the men in a body when a comple- 
ment of about 50 per cent of the authorized 
strength has been acquired. About 25 men 
are now taking instruction. 

The 316th Photo Section has its full offi- 
cer personnel, and is about ready to enlist 
its full quota of men. 

Reserve officers have flown approxi- 
mately ten hours during the week of April 
25. A shortage of oil compelled the 
cessation of flying. Lieuts. Farmer, Kearny 
and Cavagnero have successfully soloed 
during the week. Hopes are being enter- 
tained that all the officers of the organiza- 
tion will take advantage of the opportunity 
and take a refresher course soon. 


Post Field Fliers Visit Muskogee, Okla. 


Fourteen ships (DH's) from Post Field, 
Fort Sill, Okla., paid a visit on Saturday, 
April 22, to Muskogee, where the Head- 
quarters’ 95th Division, Air Service, is lo- 
cated. 

Major Thomas G. Lanphier, Officer in 
Charge of Flying at Post Field, with Cap- 
tain Alexander Mileau, Flight Surgeon at 
Post Field, was in charge of the flight. 
Captains Vernon L. Burge and Frank L. 
Pritchard were the other officers of the 
permanent garrison making the flight. The 
following student officers of the Air Serv- 
ice Observation School, for whom the 
flight was a practice’ cross-country flight, 
were among those present: Captin De 
Ford, Captain Derby, Lieutenants Shrader, 


Vidal, Wisehart, Davidson, Stackhouse, 
Shen (Royal Chinese Navy), Cooper 
(Chile), Evert, Williamson, Peck, Mc- 


Blain, Schabacker, and four mechanics. 

Captain Charles B.: Oldfield, Executive 
Officer of the 95th Division, Air Service, 
was on the field to meet the visitors. After 
all had arrived, Major Lanphier led a five- 
ship formation over Muskogee, with Cap- 
tain Oldfield and Lieutenants Vidal, Shra- 
der and Davidson following. 

The secretary of the local Chamber of 
Commerce, Mr. Lydig, was on hand to 
greet the visiting fliers, as were also news- 
paper representatives and a number of citi- 
zens of Muskogee., Each visitor as he ar- 
rived on the field was given a complimen- 
tary card by the secretary of the Chamber 
of Commerce which entitled him to hotel 
accommodations at one dollar per day, 20 
per cent off on all meals and free admis- 
sion to the ball game. 
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Flying Activities at Carlstrom Field 


The records of the Flying Officer at 
Carlstrom Field, Arcadia, Fla., show a 
total of 65 student officers and cadets under 
primary flying instruction during the 
month of April. A total of 5 officers and 
13 cadets were relieved from further in- 
struction during the month by the Academic 
Board. The total man hours flown during 
April was 2,174.55, aircraft hours flown, 
1,480 :20. 


Elimination Contest at Scott Field 


In preparation for the National Balloon 
Race to be held at Milwaukee, Wis., on 
May 31st, an elimination contest was held 
on Saturday, May 6th. Two balloons of 
19,000 cubic feet capacity were used, the 
first piloted by Lt. J. W. Shoptaw, Chanute 
Field, with Lt. Courtland Brown as _ aid, 
and the second piloted by Lt. J. H. C. Hill, 
Scott Field, with Lt. James Healy as aid. 
Both balloons covered in the neighbor- 
hood of 110 miles, but Balloon No. 1, al- 
though holding a few miles advantage over 
Balloon No. 2, was in the air fifteen min- 
utes longer. The race was so close that all 
data has been sent to the Chief of Air 
Service for his award. 


Major Fitzmaurice Retires from Active 


Service 


Major William J. Fitzmaurice, Air Ser- 
vice, who has been in command of the 
Montgomery Air Intermediate Depot since 
October, 1920, has been retired from active 
duty with the army, and will be succeeded 
in command by Major Roy S. Brown, com- 
manding officer of the 22nd Squadron. 

Major Fitzmaurice began his mulitary 
career upon entrance to West Point Mili- 
tary Academy in 1904. He graduated there- 
from in 1908, and was appointed a 2nd 
Lieutenant of Infantry. During his 18 
years of service he has filled many impor- 
tant positions of responsibility. He saw 
foreign service in Alaska, Panama, France 
and Germany. It was while on duty in 
Germany that he met with a most severe 
and painful accident, which caused his 
physical disability and consequent retire- 
ment. A rifle he was using exploded, and 
particles of steel entered his right eye. 

The last official ceremony, in which 
Major Fitzmaurice received the officers and 
troops in his command, was held on the 
morning of May 2nd. He addressed the 
men, expressing his satisfaction and appre- 
ciation of the cooperation from officers and 
men that has made the 22nd Squadron and 
the 4th Photo Section successful. He ex- 
pressed regret at leaving the military ser- 
vice and in parting with the personnel of 
the depot and his many friends in Mont- 
gomery. 

Major Fitzmaurice intends to make his 
home in Los Angeles, Calif., where his 
parents now reside. 


Aerial Map of Capetown 


Taken after much patient manoeuvring by aeroplane, an aerial plan 
of Capetown’s business centre has been photographed and issued for 
‘the guidance of all concerned, reports the Cape Argus. This novel guide 
is a reproduction of composite Royeerts of central Capetown, the 
leading buildings being neatly labelled. The result is a startlingly graphic 
map, which is unique, so far as South Africa is concerned. A key of 
| the plan indicates more clearly the exact position of any given building, 
-to which a number is assigned. Guided by the number in its sequence, 
the person interested can follow up his investigations at the foot of the 
; plan. The map ~is published by Mr. Ken Donaldson. 
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The French Engine Competition 


__ The regulations for the French contest for aero engines which is to be 
held during 1924 have just been issued. 

__ This contest, which is due to the initiative of the Comité Francaise de 
Propagande Aeronautique, is supported by the Under Secretary of State 
for Aeronautics. The Committee and the French Air Ministry have each 

| assigned a sum of one million francs for the purpose of the competition. 
\The million allocated by the Government is to provide two prizes each 

of 300,000 francs for engines of French origin, and the million allocated 

_ by the Committee is to be devoted to purchasing for the benefit of the 
French Government the French manufacturing rights in the engine which 

is adjudged to be the best. Engines of any origin—except those from 

_ ex-enemy countries—are eligible ior the competition, but not for the two 

| prizes above mentioned as reserved for French engines. 

| In the event of the winning engine being of foreign origin, in addition 

| to the sum of one million francs, provision is made for the payment of 

| royalties at a maximum rate of 8,000 francs per engine for the first 100 

| engines built, decreasing 1,000 francs at each 100 engines till the 600th, 

eercatter a uniform maximum royalty of 2,000 francs per engine is 
| payable. 

Entries will be received up to December 1, 1922, by the Commission 

| d’Aviation of the Aero Club of France if accompanied by an entrance 

fee of 20,000 francs, Entries will be received up to December 1, 1923, 

at an entrance fee of 40,000 francs. Foreign competitors will in addition 

| be required to contribute 10,000 francs toward the cost of testing. 

_ Half of the entrance fees will be returned to all competitors who pass 

the eliminating tests. The special contribution of 10,000 francs from 

| foreign competitors will be returned to those who may withdraw before 
the official opening of the trials. 

| Engines must be of the internal combustion type, and of a normal out- 

| put of between 350 and 450 hp. The weight per h.p., including the 

weight of fuel and oil for 5 hours, must not peas vie fe. per hp. The 

- 32,000 

| Bepced of rotation of the airscrew is not to exceed 


r.p.m. 


'_ All engines are to be fitted with a self-starter such that the engine may 
| be started at a distance without turning the engine by hand. This starter 
alone is to be used for starting during the whole of the trials. 

Engines will be required to undergo eliminating trials, including five 
‘hours’ run on an air brake on the test bed, and two hours’ flight on an 
‘aeroplane which is to be provided by the entrants. 

| Thereafter the engines will be submitted to an endurance test totaling 
| 240 hours’ run in thirty periods of 8 hours each on the test bench. The 
oad is to be an air brake of the airscrew type, supplied by the competitor, 
and the engine will be mounted on a pivoted test bed, which will allow 

easurement of the brake h.p. 

| The total of 240 hours’ run is required to be made in not more than 
100 days—not more than one run per day—and penalty marks will be 
awarded for every delay in starting, for every stoppage during a run, for 


in, 
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every day taken to complete the tests in excess of the possible minimum 
| of 30 days, and for every repair and replacement made during the whole 
period. Any individual run may be annulled on account o delays in 


‘starting, stoppages, or failure to develop the required power. 
| The whole endurance test may be annulled if more than 10 such runs 
| have been annulled, if more than 30 days elapse between any two con- 
| secutive 8-hour runs, or if the total of repairs or replacements exceed 
certain specified limits. 4 ; 
| _A second attempt may be made, but is to be completed in 80 instead 
‘of 100 days. Such a second attempt is attended by penalty marks. 
¥ Marks are to be awarded for the weight per h.p., with five hours’ fuel 
and oil, as determined from the actual consumption and power developed 
| during the trials, If the weight per h.p. so computed is more than three 
i kg. per h.p. the marks are penalties; if less, they are set against penalties. 
_ Penalties are inflicted for the air resistance of the engine, which is 
ge as proportional to the area inside the smallest convex contour 
hich will entirely enclose the projection of the motor on a plane normal 
divided by the normal full power of the 


| to the airscrew axis. This area 
ity marks. 


engine, is the basis of the pena : 
_ The sum of all penalties, less any good marks for low weight per hLp., 
] Grill serve to classify the competitors, the lowest total being that of the 
‘winner. One of the 300,000-franc prizes for French engines will be 
awarded on this same basis. The second 300,000-franc prize will go to 
i the French engine which gives the best results on the two points of weight 
_ per h.p. and head resistance. b.. 
~ Complete details of the rules, conditions of entry, and so forth, may be 
obtained on application to the Commission d’Aviation de Aero Club de 
France, 35, Rue Francois ler, Paris. 3 ‘ ? 
The system of penalty marking laid’ down in the regulations for this 
competition has certain very interesting and somewhat ingenious features. 
The system has obviously been devised with the intention of eliminating 
| so far as is possible the effects of accidental ill-chance on the prospects 
o good engine, and of penalizing very severely any form of consistent 
ill-behavior. é ; 
_ Penalties are imposed for all delays in stating and for stops during 
test runs. These penalties vary with the time o delay or stop. If the 
delay does not exceed one hour, if there is not more than one stop in a 
' run, and that stop is of less than_one hour, the penalty on the score of 
‘stop or delay goes no further. But if either stop or delay exceed one 
| hour, or if there is more than one stop, the run is annulled. There is a 
| penalty for annulment, and in addition a further penalty for the extra day 


en to complete the 240 hours’ total. 3 
the repair or replacement of any part 


This penalty is inflicted 
The 
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,. 


there if the stop or delay involves 


ere is a penalty for that repair or replacement. 


_ for repairs, etc., even if it does not lead to delay or stoppage. 
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os are thus cumulative, and increase as their effects become more 
serious. 

_ But the method of penalizing for repair and replacements is extremely 
ingenious. There is a basic scale for these, the penalties increasing with 
the time needed to carry out the work, whether the work is of a nature 
which allows immediate resumption of the test, or necessitates “tuning 
up’ and preliminary running before continuance of the tests. Also 
generally the penalties for the replacement or repair of an isolated piece 
are less than are those for a complete unit. That is, it is cheaper to 
replace a big-end bush than a complete connecting rod unit, and it is 
cheaper to replace an accessory unit such as a magneto than an essential 
of the engine, such as a complete cylinder. This is quite apart from 
penalties which arise from the delay in carrying out the change. 

_ But the basic scale applies only to the first time of repairing or chang- 
ing a given unit or type of unit, Wherever a part has already been 
changed or repaired the penalty for change or repair to a similar part 
(not necessarily the same part) is to be that in the scale, multiplied by 
the total number of changes or repairs to the same part or type of part. 
From this rule plugs and valves are excepted. In their case the penalty 
is imposed plus the number of preceding replacements. 

The effect of this rule is that the tenth defective water or oil joint to 
be replaced during the tests will involve a direct penalty as great as that 
due to the changing of a crankshaft or cylinder. Thus silly little failures 
due to faulty design or workmanship which recur continually are very 
heavily penalized, while a more serious breakage which may be due to an 
undiscoverable flaw or to some accidental mischance does not necessarily 
put an engine out of the contest, 


Aerial Transportation in Europe 


Consul Dreyfus, Dresden, reports to the Department of Commerce 
that on April 1, a daily passenger, mail, and freight air service was re- 
established on the line Dresden-Berlin-Hamburg and return; also on the 
line Dresden-Leipzig-Magdeburg-Hanover-Bremen and return. The trip 
from Bremen to Hamburg takes four and one-half hours, including a 
half-hour stop in Berlin. The journey to Bremen requires five hours, 
including 15-minute stops at Leipzig, Magdeburg, and Hanover. 

The fare from Dresden to Berlin is 500 marks and from Berlin to 
Hamburg 650 marks. This compares with 285 marks and 387 marks, 
respectively, for the first-class railway fare between the same _ points. 
Passage from Dresden to Leipzig is 500 marks and from Leipzig to 
Bremen 1,300 marks, as compared with 190 marks and 536 marks, re- 
spectively, for first-class railway fare between these points. Fifteen kilos 
of baggage is carried without charge, and all excess at the rate of 15 
marks per kilo. 

It is reported that a service from Dresden to Prague will be inaugu- 
rated in June. 

Acting Commercial Attache Cross, Brussels, reports that the “‘Sneta,”’ 
a Government-subsidized aerial transportation company in Belgium, has 
finished its trial period of passenger, merchandise, and postal aerial 
transport service between Brussels and cities in neighboring countries 
(Paris, London, Amsterdam, The Hague). Belgian participation on these 
lines will, therefore, cease from June 1, 1922, leaving the Paris-Brussels 
and Brussels-Amsterdam services in the hands of French and Dutch 
companies. A Brussels-London service will be organized by an English 
company, beginning in May of the present year. 

The Belgian Government is studying the creation of a permanent or- 
ganization which will permit that country to conserve an, important 
position in international aerial transportation. 


London-Brussels Service Inaugurated 


May 8 saw the inauguration of the new aerial passenger and goods 
service between Croydon and Brussels, which is being run by the Instone 
Air Line, under the Government subsidy. The first machine, D.H. 34 
G-EBBT “City of New York,” piloted by Mr. Barnard, and with pas- 
sengers, left the terminal aerodrome at Croydon shortly after 10.30 a.m., 
the departure being witnessed by the Hon. Capt. Guest, Minister for 
Air; Major-Gen. Sir Frederick Sykes and many other well-wishers of 
commercial aviation. tae : , 

This flight was only in the nature of a preliminary trip, a regular daily 
service being arranged to start on Monday next. It is of interest to 
note, however, that permission to fly over the Royal Yacht, on its way 
across the Channel, in connection with the Royal visit to Belgium, had 
been granted by the King. The machine arrived safely at Brussels at 
12.50, having taken two hours two minutes to complete the journey— 
quite good going. The return trip to Croydon was made later_on the 
same day; photographs for the press of the Royal visit in Belgium 
forming an important item carried on the machine, E 

Owing to the engineers’ strike, delivery of new machines has been 
considerably delayed, but it is hoped that before long the Instone fleet 
will comprise ten passenger machines and two specially built cargo ma- 
chines, when a regular and frequent service to and from Brussels will 
be run without in any way interfering with the London-Paris service. 
Arrangements are being made to book through passengers va Brussels 
to all parts of the East by air. Passengers will be able to go to Brussels 
by air, spend a few hours, and return to London the same day— 
which should be a great boon, not only to tourists, but to commercial and 
business people. It is also the intention of the Instone Air line to run 
a service to Ostend during the summer months, whilst negotiations are 
taking place with the diamond merchants to run a “special” once a week 
to Antwerp, returning the same day. 

The London-Brussels route will prove to be an extremely useful one, 
for Brussels should form an important junction for the various lines to 


Northern and Central Europe. 


Rio de Janeiro and Porto Alegre Air Service 


The Brazilian Government has been authorized to establish two aerial 
routes and air craft services between the cities of Rio de Janeiro and 
Porto Alegre, an overland route for aeroplanes and a seaplane route 
along the coast. Both of these routes will, it is propesed, be ready by 
September, 1922, Although the routes are intended primarily for use 
by the military and naval forces, and will be organized and controlled 
by the Ministry of War and the Ministry of Marine, respectively, the 
facilities they efford will be available for civil purposes, subject to the 
consent of the Government being obtained, and the payment of a fee 
and charges for material used. ‘ 

The Decree authorizes the Government to borrow, up to a maximum 
of 4,000,000 milreis, to cover the cost of the scheme. 


Scale Models Constructed by Aerial Age Readers 
Curtiss JN4D built to scale of 1 inch to the foot 

Patterning his model after a'JN plane owned by the North- 
Eartern Aeroplane Co. of Rochester, N. Y., Walter M. Fitch 
of Canadaigua, N. Y., has completed a scale model which is 
one-twelfth the size of the original. Great care was taken to 
carry out all the details and the result is a realistic reproduc- 
tion. Our readers will recall the Thomas-Morse Scout model 
built by Mr. Fitch, and illustrated in the January 2d issue of 
AERIAL AGE. 

The description of the JN4D is as follows: 


WINE voteqgecy neha Vso ty Reg eerarte Ramesh \ eee 431% inches 

engtheover allo. ore apenas 27% inches 

Wine Chord ernie: cst: senate as 47% inches 

Gap between wings ............. 5 inches 
Fuselage 


Longerons are of 4g” spruce 

The cockpits have aluminum seats padded with patent leather. 
The controls are only in the forward cockpit. On the dash- 
board of the front cockpit are tiny reproductions of the fol- 
lowing instruments: Altimeter, Tachometer, Clock-Compass 
and very small dials to represent the oil and water-pressure 
gauges. Both cockpits are equipped with throttles and 
“sparks” which were cut from aluminum. 

Celluloid wind shields are placed in front of both cockpits 
and rubber tubing padded with fine silk is used to imitate the 
padding on the big ship. A dummy gasoline gauge is in front 
of the wind-screen of the first cockpit. 

The motor cowlings have openings cut in the usual shape. 
inspection doors open and are hinged on the inside by means 
of adhesive tape. 

Motor Group 

The propeller is patterned after the “D-5,000” type, the kind 
used on the JN. The “prop” has 5 laminations which are each 
1/32” in thickness. The aluminum flange has 8 tiny nails in 
it to imitate the bolts on the real plane and the hub has a tiny 
bolt to give a realistic effect. 

The radiator was cut from a piece of white-wood. It has 
4 lines of wiring to give the “honey-comb” appearance. 

Each cylinder was made separately. Rocker-arms were made 
on strips of aluminum carefully bent and the springs were 
made of coils of very thin wire. 

The eight cylinders were all glued to a piéce of ply-wood at- 
tached to the upper longerons. 

Intake pipes are of 4%” round wood. 

Exhaust pipes are of 1%” material also and are painted 
black, but the remainder of the motor is given a coat of grey 
aluminum. 

Undercarriage 

The struts of the landing gear are carved from white-wood ; 
streamlining is carried out and silk thread wound around at 
the proper intervals to imitate the linen thread material which 
is on the big aeroplanes to strengthen the struts. 

Axle is brass, the wheels aluminum with pneumatic tires, and 
the thin strands of rubber band act as shock-absorbers. 

The tail-skid also. shock-absorbs and has a “shoe” of 
aluminum. 

Empennage 

Control horns were cut from white-wood. 

Single strand wire is used to brace the control pylons and 
the wires running from the control horns are double twisted 
in order that the wiring may appear like stranded cable. 

The hinging is carried out in the same manner as on the large 

lane. 

: Stabilizer braces were cut out from ply-wood. 

The rudder is painted a blue, with the letters, “2 ROCHES- 
TR Nove sine black. 

Panels 

The wings are made of bass wood; the ribs being made to 
scale of ‘the “Eiffel No. 36” wing curve. Near the tip of the 
trailing edge of the lower left wing the angle of incidence is 
decreased and on the right wing vice-versa, this done to give 
the “wash-out” and “wash-in” effect. The “sidewalks” on the 
lower wings are made of aluminum. The wing-skids are of 
reed, steamed to the proper shape. 

The wiring on the wings is carried out in detail, the landing 
wires being single, the flying wires double. 

Aileron cables are of waxed thread in order to insure good 
working order. Aileron wheels are made of ply-wood and are 
14" in diameter. : 
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Fach upper wing has 18 ribs and the lower 14, as on the big 
ship. 

Over each rib (on wings and empennage) is glued a strip 
of paper roughed on the edges to represent the frayed cloth 
which covers the ribs on the original. 

Struts are made of white-wood and numbered to indicate 
their proper location, as on the big ship. 

. General Notes 

The model is painted with the Army “OD” color, which is a 
greenish khaki, but the rudder and circles on wings are blue, 

All the struts are stained with 2 coats of light oak. 

Lastly, the model is finished off with a coat of very thin 
varnish. 

A Curtiss-Navy Racer Model 

Mr. Bartle J. Allen of 681 Orchard Avenue, Bellevue, Pa., 
followed the outlines and suggestions for building a flying 
scale model of the Curtis-Navy Racer as published in the Feb- 
ruary 13th issue of ArRtAL AGE. 

Although no long distance flights have been accomplished, 
the model has “hopped” from forty to fifty feet. 

With little additional weight, the fuselage was coated with 
aluminum paint which adds very much to the appearance. In 
order to secure the maximum efficiency, a standard propeller 
was used. 

_ The balsa body is a very light and strong construction, weigh- 
ing only a little over two ounces. Although very light con- 
struction methods were followed throughout, the model is very 
strong and effective. 

The National Scientific Society 

The National Scientific Society, founded at Cooper Union, 
consists of students of Chemistry and Engineering. Among its 
various departments, the “Aircraft” and “Radio” departments 
are in majority. It is a society founded for the purpose of 
“creating and fostering a craving for things scientific” and “to 
assist, financially and morally, any one or group of members 
who may be engaged in research or experimental work in any 
phase of Engineering or Chemistry.” 

_ The following is the progress of its “Aircraft Engineering 
Department” : 

The membership of the department has reached forty-five, 
and is rapidly increasing. 

Ten models have already been completed and are ready for 
experimertation. The models consist of rubber power-plant 
and otherwise. 

The department has procured the use of the Cooper Union 
Laboratories. 

Arrangements are being concluded between the society and 
various model aircraft clubs over the world for the purpose of 
formulating laws so that international competitions may be held 
on model aircraft on a recognized basis. 

Communications are invited from model clubs, particularly 
collegiate clubs, to join in this alliance. 

The society invites communications from any model aircraft 
clubs interested in international competitions. 

All correspondence should be addressed to Mr. Jacob J. 
Kuscher, president, Chapter Alpha, National Scientific Society, 
Cooper Union, New York City. 


Models of two Curtiss aeroplanes: above, the JN4D, 
built by W. M. Fitch; below, the Navy Racer, built 
by B. J. Allen 
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Government Revenue for Radio 
Messages Increases 


The revenue derived from private and 
commercial radio messages dispatched from 
*" Government stations shows an increase of 
2,000 per cent in 1921 over the year 1917. 
The earnings of these stations is estimated 
to be in excess of $1,600,000 and shows a 
profit of more than 15 per cent on the 
Government’s investment of $25,000,000. 
In 1917, the first year in which com- 
mercial and private messages were trans- 
mitted by the Government, the amount re- 
ceived from this source was $32,249.34. In 
1918 this revenue was increased to $291,- 
903.03 ; $221,171.79 in 1919, $641,584.90 in 
| 1920 and $666,362.44 last year. 


Approaching Storms Detected by Radio 
Lose Their Terror 

Detection of approaching thunder storms 

in time to make necessary adjustments in 

operation of electric service is a valuable 


practical use of the radio, according to the. 


report of the electrical apparatus commit- 

tee of the National Electric Light Associa- 
-tion presented at the convention in Atlantic 
City. The radio also serves to detect de- 
fects in electrical apparatus and equipment 
more efficiently than any other agency, the 
report says. 

“The entire radio art has reached an 
eminently practical and dependable stage,” 
the report continues. ‘“Transoceanic teleg- 
raphy on a basis comparable to that of the 
cables probably represents both the greatest 
investment and the most spectacular opera- 
tion. The marine use of radio, including 
not only ship communication but also posi- 
tion finding for vessels at sea, is of tre- 
mendous importance. In Europe wireless 
telegraphy is coming into extensive use for 
intercity communication. Some attempts 
in this direction have atso been made in the 
United States.. 

“The broadcasting of news and weather 
dispatches, musical and other entertain- 
ments, speeches and church services by 
radio telephone is providing a valuable 
service to hundreds of thousands of listen- 
ers. Radio has also proved its importance 
as a wire line auxiliary in the radio field. 
Train dispatching by radio has been ac- 
complished many times, and some far- 
‘seeing railroads have installed radio equip- 
ment as part of their permanent plant.” 

Communication between plants and sub- 
stations, transmission of instructions to 
repair gangs along the lines and the possi- 
bility of the remote control of switches are 
given as some of the immediate and impor- 
tant applications. Installation of receiv- 
ing outfits on automobiles and motorcycles 
is made where portability is desired. A 
wide field for remote operation of sub- 
stations and switches is opened by the ap- 

plication of what is known as the “wired 
wireless.” 

“Not the least interesting outgrowth of 
_radiant-wave telegraphy,”’ says the report, 
, “is the application of its principles to com- 
munication along wires. It has been found 
) entirely feasible to associate a radio trans- 
mitter with a wire system running from 
one point to another (even though that 
wire were used for power transmission ) 
and to send along the wire a series of 
radio-frequency current waves which may 
be detected at the distant end by means of 
a simple radio receiver. Such ‘wired wire- 


less, as the arrangement is frequently 
called, permits considerable economy in op- 
eration. It is claimed for this system that 
fairly clear telephone communication is 
possible even with lightning storms over 
the main line and with all but one of the 
power wires cut or grounded.” 

Within the last year, and even in the 
last few months, a number of steps which 
mark notable progress in radio have been 
made, the report says. 

“Both transmitters and receivers have 
been improved in effectiveness, economy, 
reliability and convenience of operation. 
In radio telephony substantial improve- 
ments have been made in clarity of speech 
transmission, so that now the radio gives a 
definiteness of articulation far surpassing 
the wire telephone. Loud speaking appa- 
ratus has been developed to the point 
where purity of reproduction is not sacri- 
ficed to gain sufficient intensity. It is now 
possible te: secure reliable radio service of 
a character never before even approxi- 
mated.” 


Nation’s Time Governed by Radio Daily 


Shortly before 10 o'clock, Eastern Stand- 
ard time, every evening in half a million 
homes the ticking of a distant clock is now 
heard, and the time of as many citizens is 
daily regulated by it. The ticks come from 
the clock in the Naval Observatory and 
are transmitted through the famous long- 
distance station at Arlington, Va. 

Not only do these ticks regulate the na- 
tion’s clocks throughout the Eastern sec- 
tion of the country, but they also figure 
very materially in the navigation of prac- 
tically every steamship plowing its way 
across the waters of the Atlantic. 

How are these signals sent out so regu- 
larly and consistently, and how are they 
reproduced from the broadcasting stations ? 
That is the question that is of the greatest 
interest to the radio fan. 

In the first place, the signals themselves 
are produced by the clock in the Naval 
Observatory in a very novel manner. The 
pendulum on the clock, swinging across its 
arc of travel, makes contact with a piece 
of metal every time it passes through its 
perpendicular position, and it is so ar- 
ranged that it makes one complete swing 
every second. 

As the pendulum passes across the con- 
tact it closes a local circuit, which in turn 
operates the transmitting apparatus at Ar- 
lington and thus sends out the brief dashes 
that are so familiar. : 

Now, as is well known, these signals 
are sent out on a wave of 2,600 meters in 
length, while the broadcasting stations are 
operating on 360 meters. The consequence 
is that the broadcasting stations which re- 
produce them must actually receive and 
transmit at the same time. : 

This fact is not generally appreciated by 
the average radio fan, and it offered a very 
serious problem to solve, especially as it 
was desired to reproduce in all faithfulness 
the exact note of the Arlington station. It 
must be realized that in the case of the 
broadcasting station the receiving aerial is 
not more than a few feet away from the 
transmitting aerial. The problem, there- 
fore, was to eliminate the inductive and 
rediation effect of the transmitting aerial 
from the receiving aerial so that it would 
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not interfere with the true note of Arling- 
ton. 

Another difficulty that had to be over- 
come was the amplification of the weak 
signals received from Arlington without 
distorting them or changing their charac- 
teristics, because as received they were too 
weak to operate upon the transmitting ap- 
paratus of the broadcasting station. 

I have listened several times on sets so 
arranged that it was possible to change 
quickly over from the 360-meter wave 
length to the 2,600-meter wave of Arling- 
ton, and the astonishing thing was the won- 
derful exactitude of the reproduction from 
the station broadcasting. 

At the broadcasting station radio ampli- 
fication is used to build up the current re- 
ceived in the antenna there before it is 
passed for rectification through the detec- 
tor tube. The audible frequency of the 
Arlington quenched spark is then passed 
through audio-frequency amplifiers, and 
finally delivered into a special telephone 
receiver. 

This receiver is attached to a telephone 
microphone transmitter of special design, 
and then placed into the modulator tubes 
of the transmitting apparatus and _ re- 
radiated on the 360 meter wave, so that all 
of the radio fans listening on their short 
wave receivers can obtain the correct 
official time every evening. 

The remarkable thing about the whole 
transaction is that there is absolutely no 
loss of time in the transference from one 
wave-length to the other, and this is a very 
important factor to those who desire to 
set chronometers by means of the short 
wave reproduction of the time signals. 

The manner in which the signals are 
transmitted from Arlington is as follows: 
The ticks are reproduced, starting from 
9:55, Eastern standard time, every eve- 
ning. Each second is sent out as a short 
dash, which is reproduced in the tele- 
phones. The tick of the twenty-ninth 
second of every minute is skipped, leaving 
quite a distinctive space. At the end of 
each minute the signals are omitted for 
several seconds, making a longer pause. 
At the end of the fifty-ninth minute after 
9 o'clock the signals are omitted for ten 
complete seconds, which, of course, is 
much more noticeable. This longer pause 
also permits the operator of the broad- 
casting station to announce over the 360 
meter wave his famous: “The next dash 
will be 10 o’clock.” 

One of the officials of a broadcasting 
station made the following suggestion: 

“A convenient way to check your watch 
is to follow the second hand during the 
first part of the signals, thus noting the 
position of the second hand relative to the 
end of the minute. The minute hand should 
be observed during the fifty-ninth minute 
and checked with with the signal for 10 
o’clock. In this way you can tell exactly 
how many minutes and seconds your watch 
needs to be changed in order to absolutely 
correct time.” 


Radio Cuts Message Cost 


It is estimated that by using radio to 
keep in touch with various army head- 
quarters and posts the War Department 
will reduce the communication expense 
more than 40 per cent. Formerly all offi- 
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cial messages were dispatched over the 
wires of the commercial telegraph and 
telephone companies. Radio now is used 
almost entirely. 


Double Circuit Set Reduces Interference 


How can I eliminate interference from 
other stations? That is the question which 
bothers most of the radio fans, and the 
answer to it is bound up in the construc- 
tion of the receiving set itself. A large 
number of sets now on sale, and in use 
employ what is known as a single circuit 
receiver. They have been so designed 
because of the desire to give to the novice 
an instrument that will be as simple as 
possible to operate and to adjust. For the 
purpose of selectivity, however, such a set 
is not nearly as efficient as a double circuit 
receiver. 

In this article, I propose to outline the 
functioning of the double circuit set and 
in doing so it will be necessary to describe 
the vario-coupler and the loose coupler 
and explain the manner in which both of 
these two instruments operate. It will be 
helpful to those who are making or as- 
sembling their own equipment, as well as to 
those who have installed sets that are 
manufactured complete. In the first place, 
with a double circuit receiver, we have two 
complete and independent circuits, as the 
name naturally implies. The first is the 
aerial or antenna circuit, which consists 
of the aerial and an aerial tuning induct- 
ance and a ground connection. In some 
cases, the addition of a condenser in series 
with the aerial and the tuning inductance 
is included. This description of the aerial 
circuit sounds imposing, but in realty it is 
very simple and merely consists of the 
aerial wire and then the primary winding 
of the vario-coupler, or the loose coupler 
—whichever is used. 

The next circuit is called the secondary 
circuit and consists of an inductance and a 
condenser. Now these two circuits taken 
together form what is technically known 
as oscillating circuits, or in plainer lan- 
guage the circuits which handle the high 
frequency currents pcked up out of the 
ether. 

The object of using two circuits is as 
follows: By carefully adjusting the aerial 
circuit we set it into resonance with the 
station we desire to listen to, just in the 
same manner as two tuning forks pitched 
to the same tone are in resonance with 
each other. In the natural course of events, 
however, every electro magnetic disturb- 
ance in the ether passes over the aerial 
to the ground. If the aerial circuit is 
not in resonance with any particular wave, 
it will not oscillate to it—that is, theo- 
retically it should not do so. In practice, 
however, we find that it does, and this is 
the cause of interference which of course 
will be recorded into telephone receivers 
where only a single circuit is being used. 
Now, with the addition of a secondary 
circuit, which is also carefully adjusted, 
we eliminate still further the possibility 
of interference by increasing the number 
of circuits that have to be in oscillating 
resonance with each other. 

There are two main methods of in- 
stalling a double circuit receiver—one is by 
the use of a loose coupler, which is now 
more or less discarded, and the other 
is by means of the vario-coupler. 

The loose coupler consists of a primary 
inductance, which is nothing more or less 
than a wire wound around an insulated 
tube in such a way that we have a cer- 
tain number of turns on the tube. The 
more turns of wire there are upon the 
tube, the longer is the wave-length that it 
will respond to. 

The secondary of a loose coupler consists 
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of a winding on another tube, which is so 
arranged that it will slide in and out 
of the primary tube. In fact, it will come 
completely out of the tube, and can be 
pulled away quite a few inches clear 
of the primary tube. In this manner we 
have three possible adjustments—first, the 
number of turns on the primary that 
we can bring into play in the primary 
circuit; second, the number of turns that 
we are bringing into the secondary circuit, 
and finally the inductive relationship be- 
tween the two coils themselves, which is 
technically known as “close” or “loose” 
coupling. The object of this loose coupling 
is to eliminate the effect of interference 
by loosening the coupling between the two 
coils. It has been found in practice that 
when the primary and secondary circuits 
are in resonance with each other the two 
coils can be separated quite a distance 
and signals still be recorded in the telephone 
receivers, whereas signals that are not in 
resonance with the circuits will be elim- 
inated by widening the coupling between 
the two coils. 


Experience, however, showed that there 
was a considerable inductive loss when 
loose coupling was used and this led to 
the development of the vario-coupler, 
which is a much more efficient instrument. 
It has this drawback, however, that the 
secondary winding is not variable, but this 
is overcome by the addition of a variable 
condenser placed across the ends of the 
secondary coil. 


Now the vario-coupler consists of a 
primary exactly the same as the primary 
of the loose coupler, although it is invari- 
ably wound on a tube of larger diameter. 
The secondary is wound on a ball, or rotor, 
which is so arranged inside of the primary 
tube that it can turn around in a complete 
circle. When the windings of the sec- 
ondary of the vario-coupler are ‘exactly 
parallel with the winding on the primary, 
there is a maximum induction between the 
two. This induction is decreased by turn- 
ing the secondary, or rotor, in such manner 
that the windings assume an angular posi- 
tion in relation to the primary winding. 
This has the same effect as withdrawing 
the secondary in a loose coupler, but it has 
the advantage of not taking the secondary 
coil out of the maximum electro-magnetic 
field, and in this manner we obtain much 
greater efficiency in operation.—Jack Binns 
in N. Y. Tribune. 


How to Keep Radio Safe in Lightning 


One of the most debated questions among 
radio amateurs and broadcast listeners is 
whether a man who hangs out an aerial 
hangs out at the same time an invitation 
to every lightning bolt in the vicinity to 
come and pay him a visit. The warmth of 
the debate reaches its greatest height when 
one of the participants is the unscientific 
but forceful landlord of an apartment house 
and the other is a tenant. 


The question is answered by G. K. 
Thompson, radio superintendent of the 
American Radio and Research Corpora- 
tion, as follows: 


“You should harbor no fear that your 
radio installation will attract lightning. 
The chances of lightning striking your 
home this summer are no greater than the 
chances last summer. You should make it 
a point, however, to install such safety de- 
vices as will render harmless the currents 
induced in your antenna by lightning bolts 
striking in the neighborhood.” 


Mr. Thompson, in discussing lightning, 
divided the subject into three parts, the 


protection of the house, the operator and 
the set. 


He suggests for the house the installa- 
tion of a lightning switch or a grounded 
short gap of approved design, avoiding the 
purchase of slate base, switches, gaps or 
other devices, which do not support the 
ground conductor at least five inches out 
from the wall of the building. A good 


ground conductor should be used, running 


directly as possible to a good ground con- 
nection, such as a water pipe. 


“Have the installation approved by your 
local inspector,’ he advises, “so that in 
case any damage to the building by light- 
ning ever comes to pass, the validity of the 
radio installation will not be questioned.” 


In considering the protection of the radio 
set itself from possible damage from heavy 
electrical discharges Mr, Thompson says; 


“The best precaution to follow is to dis- 
connect the antenna and ground lead wires 
from the terminals of the set before the 
thunderstorm breaks. If you do not care 
to disconnect the set a protected gap should 
be purchased and ‘connected across the an- 
tenna and ground terminals on the instru- 
ment. A substitute for such a gap can be 
provided in the form or a burnt out flash- 
light bulb screwed info a miniature base, 
the terminals on the base being per- 
manently connected to the antenna and 
ground terminals of the receiving set. If 
the latter terminals are mounted close to- 
gether a discharge gap may be provided 
by clamping two ordinary sewing needles 
in the terminals, separating the points by 
the thickness of a piece of paper. For 
maximum protection, however, complete 
disconnection of the receiving set from an- — 
tenna and ground connections is advised.” 

These suggestions are made for personal 
safety: 


Don’t attempt to operate the set 
while a local thunder shower is in 
progress. You can hear nothing but ~ 
static discharges, the elimination of — 
which is entirely beyond your control. 

Don’t touch the ground wire or the 
antenna lead wire while the storm is 
in progress. i. 

If you use a lightning switch don’t 
touch it while the storm is in progress, 
even though it may not be set in the 
grounded position. 


Fire Department to Install Radio 


Fire Commissioner Drennan of New 
York City has given his official sanction 
to the installation of radio receiving ap- 
paratus in the fire houses of the New York 
department, subject to regulations. 


-A number of the fire houses have judici-— 
ously had receiving apparatus which the 
men had purchased and installed that there 
has been some division of opinion as to 
the property of such equipment on city 
owned property without official approval. 

In his approving statement Commissioner 
Drennan points out that radio will furnish 
diversion and healthy recreation for the 
firemen and help to relieve the monotony of 
engine-house life. 


Apparatus may be installed at the ex- 
pense of the firemen themselves, after 
written applications containing a sketch of 
the plan of the proposed installation has 
been approved by the chief of the Bureau 
of Fire Alarm Telegraph, Mr. Val Fend- 
rich, and also by the Department of Water 
Supply, Gas and Electricity, which has 
jurisdiction over all electrical appliances in 
public buildings. 


No broadcasting or transmitting sets will 
be allowed in the fire houses, 


We 
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The illustration above shows how the 

wings of the Longren Airplane may 

be folded back for housing purposes, 

without disturbing the setting of the 
wings or controls. 
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VALENTINE & COMPANY 


i Largest Manufacturers of High-grade Varnishes in the World 
= ESTABLISHED 1832 
2? New York Chicago Boston Toronto 
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VALENTINE’S 


The Varnish That Won't Turn White 


New Longren Airplane 


ESIGNED by A. K. Longren—one of the pioneer air- 

men of the West—the New Longren Airplane meets 
all demands for a safe, rapid and comfortable plane, to be 
cated for and operated by the owner. 


This new plane is pleasing in appearance—simple and 
sturdy in construction. Its operating cost is low. Folding 
wings make housing a simple matter. It has a quick take- 
off with rapid climb, and responds instantly to the controls. 


Only the highest-grade materials are used in the manu 
facture of the New Longren Airplane. In a recent letter to 
us Mr. W. D. Wallace, Secretary of the Longren Aircraft 
Corporation, says: “We use Valspar exclusively, for the very 
good reason that after exhaustive tests, we were unable to find 
any varnish or enamel that could compare with Valspar and 


Valspar Enamels.” 


London "Paris Amsterdam 


W. P. FULLER & CO., Pacific Coast 
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Distant Thermometers .............--+.--.$ 6.00 
Warner Tachometers ..............--245% . 5.00 
Warner Tachometer shafts ..... shuatceae oe + 1.2.60 
Van Sicklen Tachometers ..............:. 20.00 
Shafts for above .. ster poia\s's 0) osteoma . 5.00 
Wicker seats:,.:.. .cceeeteieieevst ++ ene chemercmane « 3.00 
Cushions) 22... 2, - sees Biss «bites, eieieta Git Bie ei 2.00 
Safety Belts ¥sesc. Reregae htc tdebone Ss sheet ayers . 3.00 
Side Cowls for Canuck, per pair .......... 25.00 
Altimeters ...... i meneneteke oc ‘aioe. opamantyoten stare . 15.00 
Oil *Gauses; 3120: Tbsaiihs ders'>)<.st-- ste eee 4.50 
Leather Helmets °s.405..-.....'.. .-$4.00 & 6.00 
Resistal. Gogvles”, Ge.g. sis. ne tra, ate eg Gee 
Leather’ Coats. . ace ss) i Saqelia teal eevee .. 25.00 


NOW AVAILABLE FOR YOUR AUTO 
“The Plug That Cleans Itself’ 


Sewes More 
Cree = Power 
GUARANTEED CARBON AND OIL PROOF 
Recognized as the best for ip foes 


its success for automobiles is ass 


B- G CORPORATION 


33 Gold St., New York 


If your dealer cannot supply you, send us his name and $1.00 
for each plug, stating name and year of manufacture ef yeur 


IT IS NO SECRET 


The best equipped plane does the most business. ou 
Have you the necessary equipment to give your plane the finishing touches? 


JOHNSON AIRPLANE AND SUPPLY CO., DAYTON, OHIO 


AMERICAN AIRCRAFT, INC. 


Extracts from 1922 Price List 
Parts not listed are at proportionate prices 


All materials are guaranteed new. All planes are assembled of new stock from the ground up, covered and 
finished a short time before delivery and not offered as new after four or five years’ storage depreciation. 


PLANES OX5 PARTS CANUCK, JN AND AVRO 
Canick ha Beats. cryateshe tiem aetesinstesteeis «eters $2750.00 Crankshafts $18.00 Wing Panels, new with fittings..........-. - $95.00 
Geneve, fi seat Paeraretiiane Reena 2850.00 Camshafts 2 ate ree et Nena ; padae me Meagan sc 07 ea eee a Mo 
TORN, seat MOAOPANG TH. news as ans scare 3250.00 Connecting WTOds Cree Coes ook hs aki ee 3.50 “= a 4 eas: Geena: “4 Sete eee eee eer eee 12:00 
sed D yee sisilpseieial tees e ee eee eee .. $650.00 up 8 contectingy rodsc.2 ash). od lec.c bone 20.00 a ae os r 5 uw oe peer ae re 
All new planes furnished in any pigmented dope Carburetor) (Zenith | cece ioe. cowbue.cee ener 15.00 J A. Li. Propeller, oe oxed) Rahec’o cou 5 
color desired, are fully equipped and assembled ready Conplet heim eastots ; % 750 A. A. C, Special Toothpick, 1500 R. P. M... 25.00 
for flight and include five hours’ free flying instruc- Piston with ard Ringste, sett. Sea pene 3.50 Cotton Covers, lower 5 
tion, “Detailed specifications on request. Piston Pin se seccsseee lel) theo Sotto Covers, ‘upper 
8 Pistons, with, Ringe gins. ce oe aos bo en 20.00 Pen oueney) aa Ober : 
rrcieae: DOPE (Clear Acetate) Sys NASR) TSC GAG VL eames eae nd 200 an eres, pe © sistuns As ean Me DES 
gab, tinge. bocce se Sete lngoeresins we me kO ©  ReIane aa er Oe O aaees 40.00 Fuselage covers, ‘tack-on cotton. ..000..e.1.+ 15:00 
100" gal. Sateel Sarum. iio cca sda ent csr: «aaertenee 90.00 Valve Springs ... RE TEI, ot ng ca oa cae “10 Center section, with fittings................+ - 20.00 
A Valve, Intake or Exhaust...........-.-..-5... 1.10 All covered surfaces will be furnished in clear or 
DOPE fg emented Acetate) Valye, Intake ior, Exhaust>.s 3.3). ..fi5. 6 iene 1.00 pigmented dope, finish, in any color desired, and 
Any Color 8 Valves Intake or Exhaust.................. 7.00 varnished, at the above prices. — ee 
Cheaper, lighter and more durable than oil colors. 16 Valves Intake or Exhaust................. 12.00 Manufacturers and jobbers write for special prices 
yeah \obin exe. Sites Ge emiteo tie oth oon See $ 3.00 Rajah or Pasha Spark Plug, Porcelain....... 05 on quantity orders. Prompt service. 


How are you equipped to do more business? 


Yellow, daylight, Huge Smoke Trail, At- 

tracts crowds every time, burns ten min- 

WECS AE Dialate ve, se tadetolans, sVaianebelatan gi cuets leh siete ete 4200) 
Safety holders for above; attaches to wing 

Includes switch, batteries, wire, complete 

with. instructiOns 3... Janc.«cie-.-s « ls Hee. S-00 
Daylight Bombs ............ Riot hears acts) S00 
Daylight Bombs which release parachute 

with American) flage 5.6: \2-siss ois.c sie 8 acs open woods 


Aileron, Canuck, Upper ................ . 15.00 
Ailerons, Canuck, Lower ............... - 10.00 
Aileron Spacing Rods, Long ............. 4.00 
Aileron Spacing Rods, Short ............ . 3.00 


Bronze bushing for 26x4 wheel, each ...... 1.25 


Station F, Box 104, Baltimore, Md. 


Aerial Photographs 


\ ] E are always in the market 
for good aerial photographs, 


and we invite our readers to sub- 

mit to us aerial views of 

landscapes, seascapes, forests, 

mining regions, etc. Address: 
Photo Department 


AERIAL AGE WEEKLY 


280 Madison Avenue 


FIRST KITE TO LIFT A MAN IN AMERICA 


KITES 


of Every Description for Every Purpose 
Varying in size from the 18 foot War Kite to the 
Toy Sizes for boys 
SAMUEL F. PERK 
14 Rockland Ave. eS ihe Mass. 
USED BY THE UNITED STATES GOVERNMENT 


STONE MANUFACTURING CO., Inc. 


Supreme Propellers 


For 
immediate 
delivery 

Future Location, 2623 Olive St., ST. LOUIS, MO. 


Pioneer Propeller Builders Established 1910 
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WING COVERING 


Accurately Done 
Grade A Cotton 40c per yard. 
Scalloped Cotton Tape 214” 4c per yard. 


G. VOISIN, Expert 


21 years of practical experience. Contractor to U.S. Air Mail 


NEWARK, N. J. 


Protect papers from prying eyes 


Guard against damage from prying eyes 
and the unconscious glance of visitors at 
your desk. It is convenient and efficient 


to always file confidential papers in a 70-72 Rome St. 


Tel. 9170 Market 


Filed vertically, important documents 
cannot be read; are out of way but imme- 
diately at hand when needed. 


A Steel Sectional Device 

‘Add compartments as required. Sections $1.20 each. 
Four-compartment lKleradesk illustrated below only 
$6.00. Indexed front and 
back. Write for free, 
instructive, illustrated 
folder, ‘“‘How to Get 
Greater Desk Efficiency.’’ 

_Ross-Gould Co. 
277 N. 10th—St. Louis 

New York Chicago 


Philadelphia 
(12) Cleveland 


Canuck OX5 and Utility Parts 


Write for spring price list. 
Prompt Shipments — Intelligent Service 


AIRCRAFT MATERIALS & EQUIPMENT CORP. 
1409 Sedgwick Ave. New York City 


Advertising 
in this department 

10c a word 
$2.50 minimum 


ATENTS U. Soria herving 
ALLEN E. PECK 


Patent Attorney 
Pacific Bldg., Washington, D. C. 


FOR SALE—OXS5 Standard. Flown thirty-five 
hours. Motor turns 1450. Ship in good con- 
dition, stored since July, 1921. Must sell at 
once. Irvin Stickler, LaCrosse, Wisc. 


ANY REASONABLE OFFER will buy JN4 
Canuck. Curtiss OX5 motor. Canvas hangar. 


’ Will accept automobile in trade. James Boyland, 


Box 34, Troy, N 


REPAIRING—Let us do your repair work. 
We overhaul anything. Carburetors, magnetos. 
motors or any part of same. Rebuilding and 
recovering ships is our specialty. Cantwell 
Aircraft Co., Bucklin, Mo. 


' STANDARD J1 planes, complete, less motor, 


-_ 


$625.00. Complete new wing sets, wires, struts, 
tail unit, never uncrated less than $200.00. 
Single panels crated $57.50, new landing gears 
complete $80.00. ing skids $2.00. Wind 
shields $2.00. Side cowls $4.00. Dope fifty 
gallon barrels Propellers new copper 
tipped OX5, OXX6, Thomas Morse Scout com- 
re $450.00. Air eed indicators $20.00. 
ermometers $6.50. rite Marvin A. Northrop, 
c/o ‘Minneapolis Athletic Club, Minneapolis, 
inn, 


FLYING BOAT WITH WRIGHT 180-200 
H.P. ENGINE—Engine guaranteed perfect 
condition, fresh from our dynamometer test. 
3 place, dual control, quick take off, fast climb, 
special tanks, 420 miles radius, complete for 
flying, immediate delivery, price right, Dept. 
& Wright Aeronautical Corporation, Paterson, 


. 


CANUCKS AND OX5 PARTS, lowest quota- 
tions. Used covered wings $50.00; New covered 
wings $70.00; Nearly new OXX motor $300.00; 
Canucks with OXS motors $750.00 (in very 
good condition); New Flottorp copper-tipped 
toothpick props, $24.00. DeLuxe Air Service, 
Asbury Park, N. J. 


“JERSEY” RINGEL, nationally known aviator 
and aerial acrobat, would like to connect with 


reliable aeroplane or exhibition company. _Ad- 
dress Jersey Ringel, 1277 Market St., Chat- 
tanooga, Tenn. 


PROPELLERS, various sizes and types, new, 
$12.00 each. Quantities low as $5.00. Aero- 
lanes, three passenger, new without motor 
175.00. Other bargains. Inquire Geo. A. 
Oore, 666-72 Clinton St., Buffalo, N. Y, 


Acetate Dope, 


gal. lots $2.25. 


Classified Advertising 


guaranteed 55 
gal. bbls. $1.00 per gallon. 5 doz. 


Spar Varnish $2.25 per gal. 
Tyco’s Altimeters $15.00. 


MAX TOPPER & ROSENTHAL 


11th Ave. and P. R. R. Tracks 


FOR SALE 


A. C. Metric Spark Plugs $4.00 


4” Turnbuckles 30c each. 

Wicker Pilot Seats $2.00 each. 

Cushions $1.00. All f.o.b. cars, 
Columbus, Ohio. 


Columbus, Ohio 


All orders must be accom- 
panied by post office money 
order or certified check. 


- M Attorney and 
Henry W. Driscoll coi tos? ot Law 
714 McGill Building, Washington, D. C. 

Air Service Pay and Flying Increase 
Former Cadets and Officers, Air Service, 
U. S. Army 


NEW OXS5 Curtiss Hammondsport motors 
boxed complete. Log book, inspection sheets. 
$475.00 each F.O.B. Chicago. Lee Hammond, 
30 No. Michigan Ave., Chicago, Ill. 

FOR SALE—Canuck in good flying condi- 
tion, for looks should have new wing covering. 
New OX5 motor in ship run about 90 hours. 
Also extra OX5 motor, landing gear, wheels, 
shoes and compass. First check $500.00 takes 
her. Henry B. Wisner, Middletown, N. Y. 


[ONS ol | TGR ESSE MOSSE ea alten elle ot UE aE 2 
FOR SALE—Canuck just overhauled A-1 
shape $800.00. Joe Esch, 289 West Center Sty 
Akron, O 


BEANO ING Bou let cag UL AAs Bd 
FOR SALE—JN4D with OX5 motor A-1 
condition $800.00 for quick sale. Joe Esch, 289 
West Center St., Akron, O 


VANCES AEGAN SSIS EEL SOLE ara Ue ETE 
FOR SALE—Avro with Gnome motor and 9 
extra cylinders, flown 20 hours. A-1 condition 
$1000.00. Joe Esch, 289 West Center St; 
Akron, O 


OMS PEED EE LAs iS Sa a Ue aE 3 
FOR SALE—New Liberty motors and parts, 
reasonable price, immediate shipment. Also 
brand new Curtiss OX5 cylinders. Address 
Grant Motor Co., 912 E. Grand Blvd., Detroit, 
Mich. 


HERE’S YOUR CHANCE: Make $50 to $100 a 
week as an aeroplane expert. Use your spare 
time in training right at home. Work with your 
own hands on practical aeroplane parts I supply 
free of charge. Get the job you want. I help 
you. Unlimited__ possibilities. Write now. 
L. B. Coombs—Chief Engineer, Central Air- 
plane Works, 3254 Lincoln Ave., Chicago. 


SARNIA AAI SST CEI Seca SE 9 2 NEA 
FOR SALE—The neatest new OX5 Standard 
around Chicago with Underwriters certificate. 
Students learn to fly from a small field with the 
Hollingworth Flyers, Morton Grove, Ill. 


FOR SALE—New three passenger Standard 
J1 equipped with 180 Mercedes motor.’ Also 
newly overhauled Beardmore motor in strictly 
first class condition. Write for particulars. 
Lyle Hostetter, Frankford, Pike Co., Missouri. 


Pa chad ec nl ny 
PARACHUTES FOR EXHIBITION and emer- 
gency drops; rope ladders, etc., large stock; 
prompt shipments. State weight of rider. 
Established 1903. Thompson Bros. Balloon Co., 
Aurora, Illinois. 

I AM A GRADUATE of the Ralph C. Diggins 
Aviation School and wish a position as pilot. 
Will go anywhere. Age 18. Cecil L. Garner, 
146 Lusard St., Painesville, Ohio, 


. Motor just overhauled. 


PLANES OF ALL KINDS 
1 to 5 seaters—$450.00—$2500.00 
27 SOLD IN 5 WEEKS—THEY MUST 
BE GOOD 
Chamberlin Aircraft 
Hasbrouck Heights 


News 


1—110 H.P. BRISTOL MONOPLANE for sale 


with two extra LeRhone motors. Plane and 
motors in excellent condition and ready to fly. 


Wonderful stunt ship. Speed 147 M. Per 
Hour. Any reasonable offer_takes it. _Mas- 
sachusetts Aircraft Corp., Point of Pines, 


Revere, Mass. 


HAVE ONE GERMAN FOKKER Liberty Six 
200 H.P. motor with starter. Standard 2-3 
passenger Liberty six motor starter, one Stand- 
ard 2-3 passenger Liberty ‘4’, one Ballila Scout 
145 M.P.H. with or without motor, complete 
set spares. One OXX6 motor just overhauled. 
Each or all bought at your own price, Further 
particulars Jacuzzi Bros., 1450 San Pablo, 
Berkeley, Calif. 

FOR SALE — DeHavilland Six, OX5 motor 
completely rebuilt. Real 3 passenger plane. 
Excellent passenger 
location 25 min. N. Y. City. F. F. Snyder, 38 
St. Paul’s Place, Brooklyn, N. Y. 

FOR SALE—Snappy 50 H.P. Gnome motored 
single seat sport plane, like new. Cheap for 
quick sale. Will demonstrate. Address Gi 
Bass, 132 Auditorium Hotel, Chicago, Ill. 


CURTISS MF BOAT equipped with K-6 


motor. Ship and motor recently rebuilt by 
factory. Cannot be told from new. Price 
$2500.00. Other Curtiss boats for sale from 


$350.00 and up. Curtiss Flying Station, Atlantic 
City, N. J. 

K-6 STANDARD — Has had less than 40 
hours and then given factory overhaul. Bar- 
gain at $2000.00. Curtiss Eastern Airplane 
Corp., 130 S. 15th St., Philadelphia, Pa. 


BARGAIN ANZANI 10 CYLINDER MOTORS 
$150.00. Hubs and propellers for all kinds of 
motors and compasses very cheap. Address 
New Britain Aero Works, 266 Fairview St., 
New Britain, Conn. h 


MODEL AEROPLANES AND SUPPLIES— 
Let us supply you. Send for our latest catalog. 
10c brings it to you. Wading River Mfg. Co., 
672-AB, Broadway, Brooklyn, N. Y. 

PILOT AND MECHANIC—Staff sergeant, at 
present employed by U. S. Army Air Service, 
will be discharged prior to June 15, wants 
position as pilot, capable of all mechanical 
work. Highest references as to character and 
ability. Address Box 681, c/o Aerial Age 
Weekly, 5942 Grand Central Terminal, New 
York City. 
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Learn toFly 


Aviation is making such strides that it needs 
more men right now 


You Can Learn To Fly 


I can teach you how to become a successful pilot in a short 
time. My course is so arranged that you get only the things 
you need to make you a good aviator. 


The Diggins Extension Course 


is up-to-date, teaches you what you must know to become an expert flyer. 

This course is written by competent instructors right on my flying fleld. 

Itis kept right up to the minute—all new developments in aviation are 
included. That is why itis recognized as the most complete and practi- 
cal course offered today. My course saves you time and money because 
it prepares you at home so that you are ready to begin flying the day you 
arrive at the dying school. 


Superior Points of the Diggins School 


1. The Diggins school is the oldest. largest and most complete 
commercial aviation school in America 
The Diggins school is located in Ghieago, the center of 
Aviation. 

. Living quarters and free employment service are main- 
tained for students 

. Diggins guarantees ‘to make you a pilot. 

. Diggins’ pilots get top notch salaries. 
. References, any aero club in America. 


WRITE TODAY Yui isteatgnee Dees bee" 
‘The Ralph C. Diggins School of Aeronautics 


Dept. 8 140 N. Dearborn St. Chicago, Ill. 


Please send me the Diggins catalog and information about the Diggins 
flying course. 


Ruggles 


fe TATION | 
FLOEARON| 


These Models of the 


Orientator 


were manufactured by the U. S. Govern- 
ment under the supervision of the in- 
ventor. Duplicates—with improvements 
—will now be manufactured for civilian 
aviation schools, also 2 passenger models 
for amusement park purposes. 


Foreign and Domestic Patents 
Allowed and Pending 


Ruggles Orientator Corporation 
168 W. 73d Street, New York City 


i 


ac 4 : Save ead 
[seAce| -[PERTS| [SALOON| 


IMPORTANT :—By GROSS COST is meant fuel, pilot, insurance, maintenance and deprecia- 
tion of machine and engine, all overhead chars ess 2 and every expense involved in running 


an air line. 


AMERADA ENGINEERING CORP. 


505 FIFTH AVENUE 
NEW YORK CITY — 


MOTOR REBUILDING 


CYLINDER GRINDING 
ALUMINITE PISTONS 


Iron Pistons, Piston Pins and Rings. 


COMPLETE MOTORS 


Parts for all airplanes and motors. 


Finest equipment in U. S. for motor work. 


GREEN ENGINEERING COMPANY 


Dayton, Ohio 
Main St., at Burns 


The 1922 Finish 


ALUMINUM 


PIGMENTED DOPE 


as used throughout the Air Mail Service 


Made by 
TITANINE, Inc., Union, Union County, N. J. 


(Concluded from page 296) 


veniently organized as a committee of International Cham- 
ber of Commerce established in 1920 after the Congress called 


at Atlantic City in October, 1919. The main function of this 


organization should be to coordinate the work of the various 
aeronautical Chambers of Commerce, aero clubs and similar 
organizations throughout the world. 

The constructive work which could be accomplished by both 
the international organ of coordination of aeronautical Cham- 
bers of Commerce, aero clubs and other aeronautical organiza- 
tions is simply invaluable. All matter pertaining to interna- 
tional regulation of flight, standardization, licensing of pilots, 
testing of aircraft, wireless and meteorological services, organi- 
zation of airdromes and airways, rules for complying with 
costume and passport regulations, transhipment of mail, pas- 
sengers and merchandise, could be thoroughly investigated by 
specialists and satisfactorily settled. These two organizations 
would be of tremendous help to the various governments in 
suggesting the right kind of legislation needed to promote and 
to further the development of aeronautics all over the world. 

In the meantime, while we have not any such organization it 
is up to our aeronautical Chamber of Commerce and to the 
Aero-Club of America to do whatever they can in order to en- 
cotirage commercial aviation developments in this country, to 
keep us closely in touch with the aeronautical situation all over 
the world and to cooperate to the best of their ability with 
similar o1ganizations in Europe for promoting a true spirit of 
international cooperation between aeronautical interests in the 
world on matters of common interest, this being the condition 
sine qua non for succeeding in putting aeronautics on the map 
of the world as a practical and safe international means of 
transportation. 

However, more than anything else, what we need at the 
present time is to get started, to stop discussing projects with 
regard to commercial aviation developments, and to actually 
start something. As I said before, the logical start is the in- 
auguration of a regular service for the transportation of mail 
and merchandise between New York and Chicago, with the 
right flying equipment bought in the United States at the right 
price from aircraft manufacturers having sufficient faith in the 
quality of their aircraft to be willing to become stockholders in 

€ company operating them. After this company has been 
started right, let all the financial groups interested in com- 
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The plane whose remarkable perform- 
ance, rugged strength and unbelievable 
economy of operation have brought im- 
mediate recognition and success. 


It takes off in less than 150 feet and 
lands at 33 MPH with a load of 736 


pounds. 


The 


Decree 


‘Sturdy Simplicity” 


For Details and Demonstration Apply 


HUFF DALAND AERO CORPORATION 


Sole Distributors 


1018 Commerce Bldg. KANSAS CITY, MO. 


mercial aviation developments in this country concentrate their 
efforts in building it up and making it the corner stone of our 
commercial aviation activities. 

Let us not have competition in the beginning of this game— 
there will be plenty of opportunities for promoting develop- 
ments in the future through competition. What we need for 
the first year or two is cooperation: cooperation between finan- 
cial interests in creating first a strong aerial operating com- 
pany; the cooperation of the government, express companies 
and the public at large in patronizing this new means of trans- 
portation; the cooperation of aircraft manufacturers in provid- 
ing good aeroplanes; the cooperation of the communities in 
providing landing fields; and the cooperation of Congress in 
enacting without any further delay the right kind of air legis- 
lation. 

If the first aerial transport company is able to start operating 
under these conditions, inside of a few years we shall lead the 
world in commercial aviation developments. 


HARTSHORN STREAMLINE WIRES 


Assembled with Hartshorn Universal Strap Ends make 
the Ideal Aeroplane Tie Rods—diminished wind resist- 
ance insuring greater speed. 

This fact was proved in the speed test for the Pulitzer 
Trophy. Four of the first five ships were equipped with 
Hartshorn Streamline Tie Rods. 


Write for circular A-1 describing our Wires and Strap 
End Fittings. 


STEWART HARTSHORN CO. 
250 FIFTH AVENUE, NEW YORK 
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Best Quality 


Fastest Shipments 


Reasonable Prices 


OX5 Cylinder assembly $17.50; OX5 Cylinder with Jacket $13.50; piston $3; 
Burd High Compression piston ring 20c; exhaust valve $1.50; Intake Valve 
$1; Intake Rocker Arm $1.25; Exhaust Rocker Arm $1; Intake push rod 75c; 
exhaust push rod $1; push rod support 90c; OX7 pin bearing 20c; O-94 
bearing pin 35c; OX6 large bearing pin 45c; connecting rod with cap $5; 
connecting rod Bolt 20c; piston pin $1; Berling Magneto $35. Dixie Magneto 
for OXX $35. Zenith Carburetor $25; Carburetor Brace $2; Carburetor 
Float $1.50. Propeller hub assembly with bolts, $25; prop. hub only, $15; 
flange $10; hub bolt 50c; nut 15c; prop. hub puller $4; crankshaft nut socket 
wrench $3; prop. lock nut socket wrench $3; thrust bearing $10; valve 
springs 15c; O-14 Tie down for cylinder 50c; exhaust pipe individual $2; 
exhaust hot air box $3; crank case upper machined $30; crank case lower 
machined $20; crank shaft $25; cam shaft $15; cable terminals 35¢c; intake 
Y-pipe $10; water pump outlet short $5. Water Pump outlet long $5; cylinder 
flange gaskets 10c; exhaust or intake manifold gaskets 1l5c. 


Motors 
OX5, § Cyl, 90 H.P. Curtiss Hammondsport in original Boxes $400. 
OX5 Motor, overhauled, splendid condition $300; not overhauled $200. 
Overhauled OXX-6 100 H.P. splendid condition $475; slightly used OXX 
100 H.P. $500; New 180 H.P. Hispano $875; new 150 H.P. Hispano $850; 
190 H.P. Mercedes $700: 150 H.P. Benz $675; 8 Cylinder 315 H.P. Liberty 
$500; 60 H.P. air-cooled 6 cyl. Kemp $250. 


Airplanes 
Canucks $850 and up; Curtiss JN4D’s $650 and up; JN4D specials $1350 and 
up; J-1 Standard with almost new motor $1350; J-1 Standard, less motor, 
ready for OX $1100. J-1 Standard, less motor, just as received from Gov’t in 
original boxes $800. 3-Pass. Standards with choice new 150 to 190 H.P. 
Motor $3150 to $3600. Orioles $3000 to $4800. 
Flying Boats 

Slightly used Curtiss F Boat with OXX 100 H.P. Motor $1125; New M. F. 
Boat with Curtiss 100 H.P. Motor, not installed, $1275; M. F. Boat, less 
Motor, $675; M. F. Boat changed to 3 seater and equipped with new 150 
or 180 H.P. Hispano $2900; Sea Gulls $5200 to $5600; HSL Boat $6500; with 
open cockpit 6 pass. $8500; inclosed cabin 6 pass. $10,000; F5L with 2 
Liberty Motors, $17,500; converted into 11 pass, luxurious inclosed cabin 
cruiser $35,000. 


Spares 
Everything for Canuck, JN4D, J-1 Standard and OX5 Motor; New Wings 
$90; landing gear complete $75; radiator $20; wing strut with fittings $5; 
good center section with fittings $17.50; Wing cover Canuck or JN4D, 
linen upper $20; cotton upper $15; Canuck Wing cover lower, linen or cotton 
$14; Main Wing Beam $8; Grade A Mercerized cotton 40c yd.; cotton tape 
6c yd.; Grade AA linen 90c yd.; linen tape 8c; new 26x4 Goodyear Cord 
Tires $7.50; slightly used $3.75; reasonably used, excellent condition $1.75; 
new tube $1.50; Guaranteed Nitrate Dope $2.50 per gal.; 5 gal. can $10; 
$75 per Barrel; acetate Dope, $50 per barrel; Valspar Varnish $6.50 per gal.; 
OAF spar varnish $3.25 per gal; Leather Helmets $6. NAK Resistal Goggles 
$6.75; CAL Propeller for OX5 $15; Buffalo mahogany metal tipped $35; 
Flottorp metal tipped latest design $47.50; Mlottorp metal tipped regular 
$30; Compass (used) $10; Tachometer Head $7.50; oil gauges $3.50; ther- 
mometer $6. Climb and banking indicator combined $12.50; recording baro- 
graph $20; altimeters $10. 
The F. O. B. Point on above varies from New York to Houston. 


FLOYD J. LOGAN 


716 West Superior Cleveland, Ohio 


CHAMBERLIN AIRCRAFT 


NEW YORK AIR TERMINAL 
HASBROUCK HEIGHTS, N. J. 


5 SEATERS—$2000.00 to $2500.00 
DH-6 and J-1’s with Hispano or 150 Clerget 


3 SEATERS—$950.00 to $1500.00 
Avro with 110 H.P. Le Rhone or 130 H.P. Clerget and 
DH-6 with OX5, OXX6, 95-110 Anzani or 6 cyl. Benz. 


2 SEATERS—JN’S $650.00 UP 
Mercedes, Isotta or Hiso Standards $2500.00 


NEW AVROS—$1250.00 to $1500.00 
Single Seater—45 Anzani—80 Le Rhone 
$450.00—$650.00 


3 SEATER M.F. BOATS—HISPANO—$2000. 


ALL PLANES EXCEPT SINGLE SEATER AND 
JNS NEW 


What is a DH-6? It is an English training plane built 
for OX-5 motor. Span 36 ft., chord 6 ft., surface 418 
sq. ft. Lands 30-35 m.p.h. and climbs 2000 ft. in 5% 
minutes, loaded. We remodel them making two cock- 
pits instead of one long one, install a new gas system 
and use forward stagger instead of back stagger, giving 
the ship a much better performance and appearance. 
It has about twice the factor of safety of a Canuck, 
lands 10 to 15 mi. slower than a JN, is more stable and 
easier to fly than a Standard Jl and will get in and out 
of even smaller places than an Avro. It has no equal 
for barnstorming, instruction or general passenger 
work. Plenty of spares—cheap. 

Our ships and prices must be right. 37 of 4 different 
makes sold since Jan. Ist., 1922. 


DEALERS—Let’s get together. We will work with you. 


Special 3-Months’ 
Summer Course in 
Air Mechanics 


$150 
ENROLL NOW ! 


American Airways offers a_ special three 


months’ concentrated course in airplane mech- | 


anics making you expert in 


MOTOR Assembly, Mechanics and Overhaul 
RIGGING, wing construction and covering 
THEORY of Flight, Ignition, Elementary Radio 


Same standard of instruction, same instructors 
as the regular courses. Classes limited in num- 
ber. We only want men who are in earnest 
and will work hard. Actual service condi- 
tions. Classes start June first. Enroll now. 


AMERICAN AIRWAYS 
Hugh D. McKay, President 
COLLEGE POINT, LONG ISLAND, NEW YORK 


Also Expert Pilots’ Instruction 


LOOK! 


MARVIN A. NORTHROP OFFERS 


New JN4Ds, less motor, otherwise complete .--$ 525.00 
New Standard J1s, less motor, otherwise complete .... 575.00 
Complete new sets Standard J1 wings, wires, struts, 

cables, tail unit, ailerons and center sections, less 

than $200.00. Write for price. 


Thomas Morse Scout, complete; motor, everything .. 450.00 
Three passenger Avros, Le Rhone or Clegget . 1200.00 
New copper tipped propellers OX5 and OXX6 ....... 20.00 
New OXX6 Curtiss motors a oie oe ere 6 010 6 1010/8 ene OOOO) 
Used OX5 Curtiss motors ... 150.00 


Dope, linen, cotton, goggles, wheels, tires, landing gears, single 
panels. What do you want? 


Write or wire, 
MARVIN A. NORTHROP 
c/o Minneapolis Athletic Club 


Minneapolis, Minn. 


$2000 - REAL AEROPLANES - $2000 


Safe, Dependable, Commercial and Passenger Flyers 


New three-passenger L. W. F.’s. Equipped 
with your choice of Fiat, Benz, Mercedes, His- 
pano, Isotta or Astro Dornier Motor at $2000. 

Unexcelled for light interurban freight car- 


riers. 500 to 800 pounds. 
Heavy freighters $5000. 
Good used planes, very low prices. 
: ae D.H. and L.W.F. parts and fittings on 
and. 


Call or Address AERIAL SALES CO. 
HELLER FLYING FIELD NEWARK, N. J. 


ee 
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Cox Klemin Aircraft Corporatio 


Consulting, Designing & Constructing Engineers. 


Contractors to U. S. Navy, U. S. Army Air Service, U. S. Air Mail. 
College Point, L. I., N. Y. (23 min. from Penn. Sta.) 


Telephone: Flushing 4127 


MF FLYING BOATS 


We have purchased from the Navy all the remaining MF Flying Boats, 57 in 


number. 


These are new, unflown and in perfect condition. 


Our prices are: 


MF Flying Boat, without engine, f.o.b. Philadelphia or f.o.b. Pensacola, 
F 


STM ere So aoretecd 's 


Lea he. os REN ee a Baia ing oft $675.00 


MF Flying Boat, two seater, with 100 H. P. OXX6 motor installed, ship 
completely tuned up and ready for flight, f.o.b. College 


Bont... 1,.N. Y 


Lad 5' , CRM ORO tectoh ys fe debian» He $1 700.00 


MF Flying Boat, reconverted to 3 seater, equipped with 150 or 180 :H, P. 
Hispano, f.o.b. College Point, L. I., N. Y. Model 


CK-14 
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6: ids boa agian SRS «SEs! $2900.00 


This is a real opportunity, probably the last of its kind. 


Correspondence with Distributors invited. 
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Be your own master, make your own income, have 
your own business—and that the most progressive and 


coming business in the world today. 


Many a Curtiss pilot has paid for his JN in one week 
out of his profits. The most successful and active pilots 
in the United States have tied up with Curtiss because 


they know the Curtiss characteristics— 
RELIABILITY 
STRENGTH 
PERFORMANCE 
ECONOMY 
COMFORT 


When you do business with Curtiss you are doing — 
business with the biggest and most successful aeronau- 


tical organization in America. 
Distribution centers and representatives all over the 


continent mean quick and efficient service; our new 


sales policy looks out for your interests. 
If you want independence and success, get in touch 


with us at once. 
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Sea and Air Power 


R. ARCHIBALD HURD states the case in the manner 

of a partisan when he says in an article upon sea power 

and air power in The Fortnightly Review that “this 
country (England) is being challenged to prepare to con- 
front entirely novel conditions of life; the ship of com- 
merce, like the ship of war, is to disappear, and we are to 
receive the greater part of our food as well as the raw 
materials for our factories by aeroplane or airship, and 
are to conduct our export trade by the same means.” That 
is going too far in reflecting the opinions of the aircraft 
advocates. Mr. Hurd is as little disposed as the Admiralty 
to accept the view of Sir Percy Scott that the battleship 
is passing into the obsolete class. He speaks with scorn 
of the retired naval officers ‘‘who have little or no personal 
experience of war and even less of commerce who have 


been throwing up their hats in enthusiastic support of this © 


conception of an island country without ships of war or 
ships of commerce.” Admiral Sir Percy Scott, by the way, is 
a retired naval officer, but during the war he put London in 
a state of defense against aircraft attack with little, if any, 
practical help from the Admiralty. In a normal year Great 
Britain imports and exports 150,000,000 tons of goods and 
products. Certainly Sir Percy Scott and other believers in 
aircraft do not hold that Great Britain can dispense with 
_ surface ships in her ocean-borne trade. Mr. Hurd argues 
lamely, as well as intemperately, when he says: 


“There are nearly 4,000 large unarmed and, for the most 
part, slow merchant ships under the British flag. Is it im- 
agined that an enemy desiring to strike this country a vital 
blow would devote attention to the few swift and powerfully 
armed men-of-war, when so many more desirable targets, 
in the shape of merchant ships and their cargoes, were pre- 
sented to attack?” 


In the first place, this is to assume that international law 
will never again be observed in warfare; and in the second 
Place, it is to lose sight of the fact that Great Britain already 
possesses a strong aircraft arm for offense and defense, 
and will continually add to it. Should an enemy copy in the 
air the methods of warfare the Germans practiced under 
the sea, Great Britain would be well prepared. She is giving 
a great deal of attention to the development of aircraft. 


We are told that “it is today the considered opinion both 
of the Naval Staff and the Board of Admiralty that defense 
against aircraft, so far as capital ships are concerned, is, and 


‘ 
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will keep, fully abreast of attack, whether by aircraft or sub- 
marines.” But the Admiralty is far from infallible. When 
the war with Germany came it underestimated the poten- 
tialities of the submarine; it had little faith in the aero- 
plane as a fleet auxiliary; it was satisfied with the construc- 
tion of capital ships that proved defective at Jutland; the 
shells used were not as damaging as the enemy’s, and the 
machinery of gun elevation on the British fleet was not uni- 
formly serviceable. Really the Admiralty is not a satisfactory 
authority upon defense against aircraft. Between the Ad- 
miralty and the Air Ministry there is a chronic feud. 

Mr. Hurd summarizes the report of the Committee of 
Imperial Defense when he says: “It was held that in air- 
craft resided great possibilities of development, but that, 
in spite of the aeroplane, the airship and the submarine, 
the battleship, and therefore other types of men-of-war, re- 
mained practically unchallenged.” “Practically unchallenged” 
is an unfortunate expression. Not only Sir Percy Scott but 
our own Admiral Sims maintains that the aeroplane success- 
fully challenges the effectiveness of the surface warship. 

It is true that the American Joint Army and Navy Board 
reported that “the battleship is still the backbone of the 
fleet and the bulwark of the nation’s sea defense, and will 
so remain so long as the safe navigation of the sea for 
purposes of trade or transportation is vital to success in war.” 
But at the same time the Joint Board also pronounced this 
judgment: “The aviation and ordnance experiments con- 
ducted with the ex-German vessels as targets have proved 
that it has become imperative as a matter of national defense 
to provide for the maximum possible development of aviation 
in both the Army and Navy.” Mr. Hurd is more impressed by 
the primacy given-to the battleship than to the apprehension 
that the airship has alarming potentialities. None, however, 
but extremists who give free rein to their imaginations think 
that there can be a one-standard fleet operating only from the 
air, nor that surface cargo-carriers are obsolescent, soon to be 
succeeded by argosies of heavily freighted flying ships. As 
well maintain that railroads cars are to be scrapped, and the 
tracks torn up or abandoned to the elements. So long as the 
Seven Seas wash the shores of the world there will be ships 
of war and ships of commerce, and on land most of the carry- 
ing business will be done by the railroads and the motor car. 
Cost alone will limit the use of the airship in trade—FEditorial 
in N. Y, Tunes. 


Pulitzer Trophy Spurs Army Airmen 


Dayton.—The United States Army Air 
Service will make a determined effort to 
win the Pulitzer Trophy in the interna- 
tional air race to be held at ‘Detroit on 
September 15. 

Announcement was made May 25 that 
orders had been placed for six special 
speed planes to be entered in this tourna- 
ment. In addition, the Verville-Packard 
plane, winner of the 1920 classic, will be 
entered. 

The contracts for the six speed planes 
were let to the Thomas Morse, Curtiss 
and Loening aeroplane manufacturing 
companies. Their construction will be 
rushed and they will be taken to Detroit 
on completion for final flight tests. Struc- 
tural tests will be made at the different 
plants. 

Major T. H. Bane, Commandant of the 
Engineering Division of the Army Air 
Service at McCook Field, said the provi- 
sions called for a guaranteed speed of 
approximately 200 miles an hour and what 
other equipment can be included in the 
construction to make the ships formidable 
contenders in the race. Contracts were 
drawn by the officers at McCook Field. 
The McCook Field entry has been under- 
going a general overhauling, under the 
personal supervision of Alfred Verville, 
its designer. When this ship won the 1920 
race it attained a speed of 186.7 miles an 
hour and was not operated at full speed. 
It was piloted by Lieut. C. C. Mosely of 
McCook Field. 


Paris-London Aeroplane Falls Into 
Channel 


A French aeroplane flying from the air 
station at Croydon, near London, bound 
for Paris, fell into the English Channel 
June 3. The pilot and two passengers were 
drowned. A cross Channel boat picked up 
two bodies. The accident occurred three 
miles from the English coast. It was ob- 
served from a Channel boat crowded with 
Whitsuntide holiday makers, which pro- 
ceeded to a spot where the aeroplane fell. 

The passengers were Gordon Ley, an 
Englishman, and Paul Carroll, a Paris 
business man. The British machine on 
which the two passengers had booked for 
the flight to Paris was not ready when they 
arrived at the Croydon airdrome this morn- 
ing and they therefore were transferred to 
the French machine. Carroll’s brother re- 
fused to make the flight. 


Tennessee National Guard Squadron 
Gets Into Action 


“All things come to him who waits” 
fittingly describes the 136th Squadron, 
Observation, Tennessee National Guard, 
which was Federally recognized in De- 
cember, 1921. For many weeks the squad- 
ron “carried on” under very adverse con- 
ditions. Finally, a consignment of four 
JN6H’s arrived, and immediate action was 
started to set them up the week following 
the completion of the first steel hangar. 
In the meantime the second hangar was 
completed, and the four H’s have been set 
up, but lack of tools prevented the in- 
stallation of motors. 

Through the kindness of Major Roy S. 
Brown, a DH was loaned to the Regular 
Army Instructor, and on May 7th he flew 
it up to Nashville from Montgomery, 
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bringing the necessary tools. He was ac- 
companied by a mechanic, Staff Sergeant 
Baehre, of the 22nd Squadron Observation. 
The plane was flown back on May 10th, 
and in the near future a DH will be per- 
manently assigned to the Instructor. 

Much difficulty has been experienced in 
obtaining equipment and supplies, due 
chiefly to lack of funds for freight and 
express charges. The transportation prob- 
lem has been relieved through the kind 
and generous cooperation of the Command- 
ing Officer at the Old Hickory (the former 
government powder plant), the Ordnance 
Depot, and the Tennessee State iene 
Department. 

The State has erected on the field an 
administration building, . containing an 
office, orderly room, armament room, 
operations room, supply room, and a small 
medical clinic. Needless to say, it has 
been of great value since its completion. 

On March 28, 1922, Lieutenant Vincent 
J. Meloy, Air Service, formerly command- 
ing officer of the 8th Squadron (Attack), 
reported to the Adjutant General’s Office, 
and shortly thereafter the squadron 
launched forth into its first training sched- 
ule. For the officers it consisted mainly 
of classes in Infantry Drill Regulations, 
Field Service Regulations, Manual of 
Courts Martial and some practical work 
with the D-R system of signalling. The 
enlisted personnel were given lengthy 
periods on the school of the soldier, squad 
and company, and practical work on rig- 
ging and motors. 

The field is situated on the Lebanon 
Pike, adjoining the Hermitage, the home 
of Andrew Jackson. It is about 12 miles 
northeast of Nashville and about two 
miles south of Old Hickory. The hangars 
and administration puilding :border the 
south side of the field, which is approxi- 
mately 2200 feet square, with good ap- 
proaches on all sides. A white circle, 50 
feet in diameter, marks the center of the 
field. 

Much credit is due Major J. C. Bennett, 
Jr., Air Service, Tennesee National Guard, 
the officers and enlisted men of the squad- 
ron, Major Baxter Sweeney, former Ad- 
jutant General, and Brigadier General P. 
I. Brumit, the present Adjutant General, 
for their perseverance, hard work and un- 
tiring efforts in getting the 136th under 
way. A word of praise is also due the 
Nashville Commercial Club for their ef- 
forts in behalf of the squadron. 


World Flyers’ Plane Smashed at 


Marseilles 


Marseilles —Major W. T. Blake was 
compelled to. make a forced landing at 
Borely Park, just outside Marseilles, May 
28, while on a flight from Lyons to Turin, 
Italy, in the continuation of his attempt to 
fly around the world. 

The machine struck on rough ground, 
damaging the running gear and smashing 
the propeller. It is being towed to the 
Miramis aviation field for repairs and the 
flight probably will be delayed for several 


days. Neither Major Blake nor his com- 
panions, Broome and MacMillan, was 
injured. 


Air Bomber Hits Target Three Times 
at 3,000 Ft. ~ 


Lieutenant Victor E. Bertrandas hit the 
Rock-and-Rye at an altitude of 3,000 feet 
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three times running May 30, in a demon- 
stration of aeroplane bombing at Mitchell — 
Field, Long Island. He was not unduly 
elated when he descended, however, for 
Rock-and-Rye was the name given to a 
warship model of wood and canvas, twenty- — 
five feet long, which served as a target. 
At 2,500 feet Lieutenant Bertrandas — 
missed the Rock-and-Rye by 100 feet. He ~ 
mounted to the 3,000-foot level and — 
dropped five more bombs, the first three 
of which landed fairly on the target, which — 
burst into flames. A brisk wind was blow- 
ing at the time. Lieutenant L. V. Beau 
was pilot. a 
There was a ten-mile relay race at the © 
army held also, in which each contestant 
used two aeroplanes and made the trip — 
from the first to the second in a wheel- — 
barrow. Lieutenant F. C. Fishback won. — 
Captain I. S. Eaker won another ten-~ 
mile aeroplane race. fj 


Plane Wins 105-Mile Race Against Stork 


Norfolk, Va—An aeroplane, fitted out — e 
like an ambulance, won a race with the bf 
stork May 30. It was a 105-mile race. 
The patient was landed safely at the door : 
of the Public Health Hospital in this city 
and at last reports was doing well. : 

Mrs. W. N. Wilds, wife of a coast™ 
guard at Chicomico, N. C., was the patient. © 
She stood the air trip well and was at- 
tended by the doctors during the entire — 
flight. é 

Urgent calls for a doctor were sent out — 
from the Hatteras radio station to the — 
coast guard division headquarters today. a 
No doctor for Mrs. Wilds could be pro-~ 
cured in the little coast guard settlement 
at Hatteras. as 

Captain D. F. A. Deeote, coast guards Z 
division commander here, ordered a plane 
and doctor from the naval base. Dr. Engel — 
was routed from bed and the plane, one — 
of the fastest at the base, departed for. 7 
the coast guard station. The stork was | 4 
expected this morning and the local doc-_ * 
tor, who had promised to come, telegraphed 
from twenty miles away that impassable — 
roads would keep him from arriving ats 
Mrs. Wilds’s bedside. 


PR 


Aero Club of El Paso” 


Unusual interest is being displayed by 
former officers of the Air Service in the ~ 
organization of the Air Service of the — 
90th Division Organized Reserves of which — 
El Paso is the headquarters. 

For some few months the former army 
air service men have been getting together — 
at a weekly noon luncheon as well as at 
other get-togethers for the purpose off 
bringing out the “T.” 

Just recently Lieut. Morris has been as-_ 
signed to El Paso for the purpose of or- * 
ganizing the air service reserves and al- 
most without exception the men have E 
signed up for reserve commissions. 

Not a small amount of flying talent is 7 
represented by our club. We have mafiy — 
overseas men and three of our members 
were members of that famous Kosciuszko — 
squadron which was so effective with the 
Polish armly against the Bolshevists. y 
These men are Earl F. Evans, E, Way 
Chess and Bob Slaughter. - 


¢ 
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Rickenbacker on 15,000-Mile Air Tour 


Just as we go to press announcement is 
made of what is termed the longest flying 
venture ever planned from Mitchel Field, 
near Garden City, L. I., when Edward V. 
Rickenbacker, during the war America’s 
premier ace and at present an official of 
the Rickenbacker Motor Company, and 
three companions will set out on an aerial 
industrial survey of the United States. In 
three months of constant travel over al- 
most every State in the Union, Ricken- 
backer will stop at sixty-six of the more 
important cities of the nation. 

On the completion of the flight, which is 
scheduled to end in Detroit, Mich., about 
September 1, Mr. Rickenbacker will for- 
ward to Major General Mason Patrick, 
Chief of the United States Air Service, a 
report on aeronautical conditions viewed 
from the angle of reserve national defense 
throughout the country. This report will 
be supplemented with information regard- 
ing emergency and permanent landing 
fields, meteorological conditions and the 
status of public interest in flying. 

Mr. Rickenbacker said he had accepted 
invitations to address various organizations 
on aviation in cities where stops are to be 
made. He estimated it would be necessary 
to travel eight months by rail and motor 
to accomplish the survey he contemplated 
completing in three months. 

“We can do a month’s traveling in less 
than a week by plane,” he said. “We plan 
to spend every night in a hotel instead of 
bumping along over the rails in a Pullman 
berth. The information we will seek has 
long been needed.” 

Accompanying Mr. Rickenbacker will be 
Edward Stinson and Lloyd Bertaud, two 
of the leading flyers of this country, and 
Steve Hannigan, a writer, who will act as 
historian of the trip, The first leg of the 
flight will be from New York to Detroit, 
where the party will stop over night and 
“hop” to Chicago on Wednesday. The fly- 
ers will travel in a Junker all-metal mono- 
plane equipped with a 185-horsepower 
BMW motor. The passenger cabin is en- 
tirely enclosed and fitted with electric lights 
and other conveniences. 

In connection with the proposed trip of 
Rickenbacker the Aeronautical Chamber of 
Commerce yesterday gave out a statement 
based on a report submitted to the Secre- 
tary of Commerce that 3,000,000 miles in 
cross-country flights without a fatality was 
the safety record of aviation in this coun- 
try for 1921. 

An signed statements, 125 operators in all 
parts of the United States having an equip- 
ment of 600 planes showed that in twelve 
months they had made 130,736 flights, carry- 
ing 122,512 passengers 2,907,245 miles. In- 
cluding the flights made by “gypsy” pilots 
the Aeronautical Chamber of Commerce 
fixed the number of miles flown at 3,000,000. 


Aerial Advertising 


A novel newspaper advertising stunt has 
attracting London crowds and giving 
the aviation neck as they watched an 

aeroplane high in the sky write with a 
stream of white smoke the letters “Daily 
Mail.” The stunt was first tried on Derby 


Dd 


day when betting on the big race was 
active. 

The machine was easily 10,000 feet in 
the air, where there was no wind. When 


‘the word “Daily” had been written and the 


aviator was maneuvering to begin a new 
word the bookies asked what odds people 
wotld lay as to which one of half a dozen 
rewspapers would be named. The smoke 
hung against the blue background and the 
letters were distinct for some time. The 
plane carried a smoke generator and power- 
ful ejector, which forced jets of smoke in 
the trail of the machine as it climbed up 
and down :n the air. It was estimated the 
space occupied by “Daily Mail” in the sky 
was more than three miles wide. 


The Decay of a Simple Eddy 


This report. (No. 144) by H. Bateman 
of the National Advisory Committee for 
Aeronautics, deals with a generalization 
of Taylor’s formula for a simple eddy. 
The discussion of the properties of the 
eddy indicates that there is a slight anal- 
ogy between the theory of eddies in a 
viscuous fluid and the quantum theory of 
radiation. Another exact solution of the 
equations of motion of a viscuous fluid 
yields a result which reminds one of the 
well-known condition for instability in the 
case of a horizontally stratified atmos- 
phere. 

A copy of Report No. 144 may be ob- 
tained upon request from the National 
Advisory Committee for Aeronautics, 
Washington, D. C. 


Prest’s Plane Damaged 


Cheyenne.—C. O. Prest, aviator, attempt> 
ing to fly from Buffalo to Siberia, was 
unable to continue his flight from this city 
May 29 because of damage done to the 
wings of his airplane by a hailstorm the 
day before. 


Carlstrom Field to Be Closed 


Tampa, Fla—Uncle Sam has finally de- 
cided to abandon the Carlstrom aviation 
field at Arcadia, Fla., as soon as the cadet 
class, which is now in training there, is 
graduated, it has just been announced by 


Maj.-Gen. M. M. Patrick, chief of the 
army air service, who has completed an 
inspection of the field. 

An announcement that the war depart- 
ment would transfer the field’s training 
activities to a Texas camp was made some 
time ago, but vigorous protests from all 
parts of Florida arose and the matter was 
given more thorough consideration. 

General Patrick stated that there was 
no fault to be found with the flying con- 
ditions at Carlstrom and that the field had 
done a great work for the army, but it is 
a part of the pressure of economy to close 
numbers of aviation fields. The fields 
which are to be retained, most of them 
being in Texas, are equipped with greater 
housing facilities than is Carlstrom. The 
date of abandonment has been set for some 
time in June. 


COMING AERONAUTICAL 
EVENTS 


AMERICAN 


Sept. 4—Detroit Aerial Water 

(about) Derby, Detroit. (Curtiss 
Marine Flying Trophy 
Competition. ) 


Sept. 15.—Detroit Aerial Derby, 
(about) Detroit. (Pulitzer Trophy 
Race.) 


Sept. 30.—First Annual Interservice 
Championship Meet. (In 
preparation. ) 


FOREIGN 


Aug. 1.—Coupe Jacques Schneider. 
(about) (Seaplane speed race.) 
Italy, probably Venice. 


Aug. 6—Gordon Bennett Balloon 
Race, Geneva, Switzer- 
land. 


1.—Coupe Henri Deutsch de 
la Meurthe. (Aeroplane 
speed race.) France. 
American elimination 
trials, if required, to be 
held about Aug. 15, at 
Mitchel Field, L. I. 


Oct. 


The Chamberlin-Standard 1-F3 Three Place Biplane 
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REGULATION OF AIR TRAFFIC 


By DEVALUEZ* 


ONSIDERING the progress of aerial navigation, the im- 
portance of uniform laws and the necessity of establish- 


ing certain principles and regulations intended to avoid © 


controversies, and animated with the desire of aiding the de- 
velopment of international aerial communications for the pur- 
poses of peace, on October 13, 1919, the signatory governments 
of the peace treaty established a convention regulating aerial 
navigation. 

The high contracting parties, while recognizing the complete 
and exclusive sovereignty of each power over the air space 
above its own territory, studied all cases susceptible of creating 
litigation between the different governments due to interna- 
tional aerial navigation and established laws accordingly. 

With the observation of these laws, each government con- 
tracted to accord, in times of peace, to the aircraft of the other 
signatory powers of the convention, the liberty of inoffensive 
passage over its territory. 

Without awaiting the signing of the protocol of this conven- 
tion, most of the countries made special agreements with the 
countries to which they were joined by air routes and published 
special rules regulating the circulation of their aircraft over 
their own territory. 

Thus France made agreements with Great Britain, Switzer- 
land and Holland, and a decree was signed July 8, 1920, regu- 
lating aerial navigation in France. This decree, together with 
the bill subsequently submitted to the Senate, inspired the inter- 
national convention and differed from the latter only in certain 
details. 

It appears, therefore, that we can study concurrently the 
regulations for international aerial traffic established by the 
convention of October 13, 1919, and the French regulations 
established by the decree of July 8, 1920. These two sets of 
regulations supplement each other, the second being the prac- 
tical application of the principles contained in the first. 

The principal questions covered by the present legislation are 
as jollows: 

1. Conditions of safety which must be fulfilled by aircraft. 

2. Licenses for members of the crew. 

3. Traffic rules to be observed by French and foreign air- 
craft. 

To these regulations there must be added those connected 
with the customs laws and the measures adopted by each coun- 
try for its national defense. 

Such are the broad lines of aerial regulation, which will be 
briefly expounded in the present article, some of these ques- 
tions, moreover, needing to be the subjects of special communi- 
cation. 

Safety Requirements of Aircraft 

Both international and French legislation require that no air- 
craft shall be operated without a certificaté of navigability. 
This certificate, as defined by the French decree, is the attesta- 
tion of the safety characteristics of the aircraft. 

For the purpose of requiring guaranties as regards the safety 
characteristics of an aeroplane used for commercial purposes 
or for air travel, the French regulations impose a series of tests 
for new aircraft types and supervision of quantity production 
of aircraft. 

The following procedure has been adopted and seems capable 
of giving all the necessary guaranties. The builder of a new 
type of aircraft must present his machine to the Technical Sec- 
tion of Aeronautics, which will subject it to static and flight 
tests. These tests. will show whether the aircraft has a large 
enough factor of safety and whether its characteristics and per- 
formances fulfill the requirements of the use for which it is 
designed. 

After the tests have been made on the sample aircraft its 
quantity production is supervised by the Section of Aeronautic 
Construction, which makes sure that the aircraft thus produced 
is an exact copy of the sample, both in its characteristics and 
in the nature of the materials employed in its construction. In 
quantity production any aircraft that has undergone modifica- 
tions susceptible of affecting its characteristics and perform- 
ances must be subjected to the same tests as the original sample. 

After the tests of a new type have been completed and ad- 
judged satisfactory, its construction being under the control of 
competent parties, the aircraft may receive its certificate of 
navigability, and as soon as it is employed it comes under the 
control of the Aerial Navigation Section. 


_* From “Premier Congrés International de la Navigation Aérienne,” 
Paris, “November, 1921, Vol. I, pp. 165-170. 
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This section determines, at longer or shorter intervals, ac- 
cording to the use made of the aircraft, whether it continues to 
meet the safety requirements for holding the certificate of navi- 
gability. According to circumstances, the certificate is con- 
tinued if the aircraft is in proper condition, or suspended if it 
is temporarily unavailable on account of undergoing repairs, or 
permanently withdrawn, if it is unfit for further use. . 

An aircraft, on receiving its certificate of navigability, also 
receives its books, consisting of a route book, an aircraft book 
and an engine book. These books, which must be kept strictly 
up to date, render it poss-ble to control the use of the aircraft, 
to comment on the routes followed and to keep track of inei- 
dents of navigation, accidents and repairs made. 

Licenses 

In order to take his place as an authorized member of the 
crew of a public aircraft for transportation or touring, any 
person performing the functions of pilot, navigator or mechanic 
must have a license or certificate. These certificates, which 
attest his physical and technical qualifications, comprise : 

1. License as touring pilot, which does not confer the right 
to.serve on a public aircraft, no matter in what manner he may 
be remunerated. 

2. License as public transportation pilot, which gives him 
the right to carry passengers or freight for pay. 

In each of these two classes (touring and public transporta- 
tion) there is a special license for pilots of naval aeroplanes 
and seaplanes, by reason of special qualifications considered 
desirable for piloting such aircraft. 


3. License as pilot of free balloon. 


4. Three licenses (first, second and third class) as airship 
pilot. The ‘holder of a license of the first class can command 
all kinds of airships. The holder of a second class license may 
command airships of less than 20,000 cubic meters gas capacity. 
A holder of a third class license may command airships of less 
than 6,000 cubic meters. 

5. There are two aerial navigator licenses, elementary and 
superior. The presence of an elementary navigator is required 
by day on every public transportation aircraft making a trip 
of more than 200 and less than 500 km. over land, or a trip of 
less than 200 km. over water and such that the course, sup- 
posedly straight, does not carry the airship over 50 km. from 
the coast. By night the presence of an elementary navigator 
is required for every trip of less than 100 km. without leaving 
the country. f 

The presence of a navigator holding a superior license is 
required on any public transportation aircraft making voyages, 
by day or night, above land or water for distances greater than 
those mentioned above. 


_6. Only one form of license for mechanics employed on pub- 
lic transportation aircratt. d 


Candidates for the various licenses must undergo practical 
tests and pass technical examinations in accordance with a 
methodical plan and corresponding to the requirements of the 
aerial tasks which they propose to perform. Military pilots 
who have kept in practice may be excused from the flight tests. 

With the exception of the license of touring pilot, licenses 


are only granted candidates, after satisfactorily passing a medi- 


cal examination before a special board of physicians. 

All licenses must be renewed every six months. 
have his license renewed, the holder must submit to another 
medical examination. If he is an aeroplane pilot he must show 
by the record of his aerial services during the previous six 
months that he has lost none of the professional qualities re- 
quired for the issuance of his license. 

The interval of time during which the holder of a license 
must not have interrupted his aerial services is six months for 
aeroplane pilots, two years for airship pilots and five years for 
navigators, 


Traffic Rules for Aircraft Regulation 


We have just seen that an aircraft cannot be certified for 
flying without answering certain rigid requirements and that 
similar precautions are taken with regard to the crew. 

To these fundamental conditions, which are mostly for in- 
creasing the safety of aviation, there have just been added 
rules for preventing collisions in flight, especially over and im 
the vicinity of airdromes. , 


The limits of this article do not allow us to explain in detail | 


the measures adopted for this purpose. We will mention, how- 


In order to | 


| 


_ low as possible. 


ever, that these very complete regulations anticipate the maneu- 


vers to be made by aircraft crossing or passing one another 
and landing or taking off simultaneously. They also provide 
for flight in the vicinity of and above airdromes: the direction 
aircraft must turn in response to signals and according to an 
established code; the interdiction of all acrobatic maneuvers 
and the division of the airdromes into landing and departing 
zones and a neutral zone. 

These rules also prohibit flight over cities and towns, save 


3 at altitudes from which an aircraft can land outside the town, 
in case of failure of its means of propulsion. 


- For the purpose of being able to control the circulation of 
aircraft and identify them in case of infractions of traffic regu- 


lations, registration rules have been established. Every aircraft 


must be recorded in a special register and receive a registration 
certificate, on which are mentioned the distinguishing marks 
assigned to it, together with the name and address of its owner. 
_ The registration marks, which consist of a letter indicating 
‘the nationality and a group of four letters, must be painted 
on the aircraft at designated locations and large enough to be 
ordinarily easily read by an observer on the ground. 


Customs Regulations 


In order to conform to customs laws, the following regula- 
tions have been adopted. Aircraft leaving the country can only 
depart from airdromes specially designated by the Customs 

epartment of each country. Those coming from other coun- 
Tea must land on the same airdromes. Moreover, all aircraft 
flying from one country into another must cross the. frontier 
between certain designated points. 

The observation of these conditions enables the accomplish- 
ment of the customs formalities and the surveillance of the 
points of passage. Customs formalities on the designated air- 
dromes comprise the verification of the freight, endorsement 
of manifest and route book and collection of customs duties. 

_ Chancé landings outside customs airdromes are provided for. 


lf the commander of an aircraft, leaving a customs airdrome 


for a foreign country, lands before reaching the airdrome where 
he should accomplish the customs formalities, he must have his 


*(a) The part of France east of a line passing through the valley 
of the Meuse, the valley of the Moselle and the upper course of the 
Doubs as far as Switzerland. 

(b )The six military ports of Cherbourg, Brest, Lorient, Rochefort, 
ereton and Bizerte, as also Dunkerque, Nice, Villefranche and Boni- 

acio. 
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cargo verified by the nearest representative of the Customs 
Department. He may depart again only by authorization of 
this department, which, after verifying his books, designates the 
airdrome where the next landing is to be made for the purpose 
of paying the customs duties. 


Safeguarding the National Defense 


By the terms of the international convention the contracting 
countries having reserved the right to prohibit, for mil-tary 
reasons, flight over certain portions of their territory, each 
country has published special regulations on, this subject. 

France, who, by the decree of July 8, 1920, ‘had anticipated 
the prohibition of flight over certain portions of her territory 
which she reserved the right to designate later, abrogated these 
dispositions by the decreee of June 10, 1921. 

Private French aircraft and the aircraft of countries with 
which France has made agreements are therefore authorized 
to fly over all parts of the country, on condition that they ob- 
serve the air traffic regulations given above. 

Flight over certain zones is, however, forbidden all aircraft 
carrying photograph or kinetograph cameras.* Special author- 
ization may be accorded French citizens to use photograph 
cameras over the forbidden zones, but this privilege cannot be 
extended to foreigners. 

Outside the prohibited zones, any French subject may use 
photograph cameras without special permission. The same 
privilege may be accorded foreigners, but only after a request 
has been addressed, by the parties interested, to the “Service 
de la Navigation Aerienne’ (Department of Aerial Naviga- 
tion), and after inquiry of the department concerned (Depart- 
ment of the Interior or of Foreign Affairs), according to 
whether the foreigner resides in France or not. Permits for 
the use of photograph cameras by strangers are temporary and 
their validity cannot exceed one month. 

The above brief exposition of aerial regulations now in force 
does not pretend to be exhaustive, but only a summary of legis- 
lation which is entirely new and of recent application. 

This legislation, in harmony with the present resources and 
needs of aerial navigation, cannot be considered final and must 
be modified in the future according to conditions. 

It may be affirmed that safety must depend on the strict 
application of such regulations and without safety there can be 
no great development of aerial navigation. 

(Translated by the National Advisory Committee for Aero- 
nautics. ) 


THE LARSON TENSIOMETER 


N aeroplane construction the minimum weight which is con- 

sistent with safety is essential. This requires that the stresses 
~~ to which the parts of the structure are subjected be kept as 
Some parts of the machine are subjected not 
‘only to the stresses imposed on them by the aerodynamic or 
‘flying load but also to internal stresses due to the tension in the 
Stay and drift wires. A certain amount of tension in these 
wires is necessary to maintain the alignment of the machine. 
‘Any excess tension will increase the initial stresses in the struc- 


_ ture and thereby either reduce the factor of safety or require a 


heavier construction. Cases are on record in which improper 


adjustment in the drift wires resulted in the failure of wing 


members. Also when two or more wires are used to carry a 
load it is important to know that each receives its share of the 
tension. Some method of accurately determining the tension 
im a wire or cable is therefore desirable and it is for this pur- 
pose that the Larson Tensiometer has been designed. 

The tensiometer consists essentially of a frame about 10 inches 
in length with two supports, a fixed distance apart, between 
which the wire may be adjusted. (See photograph.) Midway 
between these supports and operated by hand levers is a plunger 
which deflects the wire from its normal position. The opera- 
tion of deflecting the wire compresses a calibrated spring. A 
‘dial indicator, called the load dial, measures the compression 
of the spring, and this indicates the tension in the wire. A 
second dial indicates the deflection of the wire to the nearest 
0.001 inch. 

__ The theory upon which the instrument is based is simple. 
If a wire, under tensile stress, is deflected from a straight line 
a system of three concurrent forces, consisting of the tensions 
in the two segments of the wire on either side of the deflecting 
force and the lateral force, is formed. The system is in equi- 
librium and if the directions of all the forces and the magnitude 
of one are known the magnitude of the other two can be found. 

In the operation of the instrument the wire is deflected a 

Certain prescribed amount, hence the angles between the forces 


= 


will be constant and the deflecting force will be proportional to 
the tension in the wire. The instrument is made direct reading 
by graduating the load dial so as to read the tension in the 
wire instead of the compression in the plunger spring. The 
sensitveness of the instrument depends upon the sensitiveness 
of the load and deflection dials. Operating with a deflection of 
0.1 inch, the deflection can be read directly to 0.001 inch, or 1 
per cent. The load dia! reads directly to the nearest 10 Ibs. 

To obtain the highest degree of accuracy on some of the 
larger sizes of wire the readings must be corrected for two 
reasons: (1) The tension in the wire is slightly increased when 
it is deflected from a straight line, (2) the wire offers a resist- 
ance to deflection because of its stiffness as a beam. Both of 
these tend to make the indicated load too large, but the correc- 
tions are of such a nature that they can» be readily made when 
constant deflection is used. 

The increase in stress due to deflecting the wire from a 
straight line depends upon the sectional area and the length of 
the wire, and upon the rigidity of the supports to which the 
wire is attached. Using the standard deflection, and assuming 
the supports to be rigid, it may be expressed by the formula 


60,000 
p = ———- A, in which p is the increase in total load in pounds. 


L 


A is the area of the wire in square inches and L is the length 
of the wire. It will be seen that this.increase is small for 
conditions met in practice. Furthermore, this formula is based 
on the assumption that the ends are held in rigid supports. 
Any yielding of the structure to which the wire is attached will 
reduce the effect so that for aeroplane purposes this correction 
can generally be neglected. 

The increase in the indicated load caused by the stiffness or 
beam action of the wire depends upon the amount of end re- 
straint at the supports of the instrument and upon the section 
modulus of the wire. The end restraint depends upon the tensile 
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load on the wire. With no load the wire acts as a simple beam 
and as the tension on the wire increases the action approaches 
that of a fixed ended beam. The section modulus of the flexible 
cables is an uncertain factor, hence a theoretical consideration 
of this problem is impracticable. The only satisfactory method 
of determining the proper corrections is to calibrate the instru- 
ment on the various sizes of wire and cable upon which it is to 
be used. Calibration curves are available for most sizes of 
wire, both circular and streamline, and for all sizes of cable 
in use on aeroplanes. 


As found from these curves the corrections for .all cables 
up to % inch are negligible. For cables from 5/32 inch to 4 
inch and for all sizes of round solid wires the correct.ons vary 
with the size of cable or wire, but not with the tension in the 
wire for loads above 200 lbs. For cables above % inch the 
corrections vary slightly with the load as well as with the diam- 
eter of the wire if the standard 10-inch instrument is used. A 
longer instrument on these large sizes of cable would materially 
reduce the corrections necessary. 


Although corrections are required on a number of the sizes 
of wire and cable in use in aeroplanes the instruments can be 
made direct reading by setting the load dial for the correction 
of the size wire or cable upon which the observation is being 
made. The dial readings will then indicate the actual load on 
the wire near enough for all practical purposes. A plate giving 
the, dial settings for the various sizes of wire is attached to the 
instrument. 


The instruments have also been used in connection with sand 
loading test son planes and other research work. For such 
work in which greater accuracy is desired the calibration curves 
may be used to determine the load corresponding to any given 
reading. 

In operation the instrument is never attached to the wire. It 
is simply placed in position, as shown in the photograph, and 
the hand levers brought together until the deflection dial makes 
one complete revolution (0.1). The reading on the load dial 
will then be the tension in the wire. When using the instru- 
ment on wires or cables for which corrections are required the 
load dial is adjusted by turning the face to the proper zero for 
the particular size of wire. The actual tension in the wire is 
then read on the load dial in the same manner as if no correc- 
tion were needed. The time required to take a reading is only 
a few seconds, so that a complete set of readings on a plane 
may be taken in a very short time. 


The Larson Tensiometer 


PROPOSED AIR TRAFFIC LAW 


By PROF. GEORGES RIPERT, 
Of the Paris College of Law and the School of Political Science’ 


CIENTIFIC experiments and sporting activities have been 

followed by commercial exploitation. The important cities 

of Europe are connected by regular aerial navigation serv- 
ice. The “Indicateur Aerien” gives the time schedules, the 
transportation rates and the conditions for the acceptance of 
merchandise shipments. But when all these aircraft have left 
the ground, what law is going to control them, their crews and 
their passengers in this new domain which human intelligence 
has conquered ? 

Let us not imagine that, in. overcoming the physical laws 
which seemed to hold him to the ground, man can thus easily 
evade juridical laws. The law of the country does not abandon 
him in these ethereal spaces, for every country has extended 
its frontiers to the sky and claims “complete and exclusive 
sovereignty over the atmospheric space above its territory.” 


Moreover, the flights are of short duration and every time 
the aviator renews contact with the ground he returns to the 
juridical community which, for the moment, he may have 
thought he had left. 

It is just because it cannot escape the law that aviation de- 
mands its due. It has today only an administrative set of 
regulations’ and the subsidies accorded by the government* 
There is no aviation code of law. 


1From “Premier Congrés International de la Navigation Aérienne,” 
Paris, November, 1921, Vol. I, pp. 171-179. 

This bill has been referred to the “Commission de la Société d’Etudes 
législatives’’? (Committee of the Society for Legislative Research), com- 
posed as follows: Mr. Fabry, counselor to the Court of Cassation, presi- 
dent; Messrs. Dufourmantelle, Imbrecq, Henri Fabry, Léon Jacob, Man- 
tin, Pierrot, Rolland, Lumien, Talamon; Mr. Georges Ripert, chairman 
and Mr. René Capitant, secretary. 


2International convention of October 13, 1919, for the regulation of 
aerial navigation, Art. 1: ‘“The high contracting parties recognize that 
each power has complete and exclusive sovereignty over the atmospheric 
space above its own territory.” 


It is a curious fact, however, that international law has here 
preceded the elaboration of internal law. An international con- 
vention signed October 13, 1919,° by the representatives of 
32 countries “animated with the desire to aid the development 
of international aerial communications for peace purposes” has 
established general rules relating to the nationality of aircraft 
and to the admission of aircraft over foreign territory. It 
created an international air traffic commission.’ Annexes to 
the convention regulated air traffic in detail. 


It would be very illogical, now there is an international con- 
vention, not to have an internal law. Hence, the government 
took the initiative on March 25, 1920, in introducing a bill on 


_° Decree of July 8, 1920, regulating air traffic in France (Journal off 
ciel, July 13, Bulletin de la Navigation Aérienne, No. 7). Decree of 

Aug. 14, 1920, fixing the cenditions for the issuance of aircraft navi- 

gability certificates (Journal -fficiel, Aug. 14, Bulletin No. 6). Decree 
of April 14, 1920, establishing registration rules and the distinctive marks 

to be borne by aircraft (Journal officiel, Aug. 14, Bulletin No. 6), Bul- 

letin of Aug. 26, 1920, regulating air traffic, beacons and signals (Jour- 

nal officiel, Aug. 28, Bulletin No. 6). Decree of Sept. 18, 1920, relating 

to licenses of the navigating personnel of civil aeronautics (Journal offi 

ciel, Sept. 24, Bulletin No. 7). Decree of Sept. 30, 1920, establishing 

rules for keeping the books on aircraft (Journal officiel, Oct. 5, Bul- 

letin No, 8). Decree of Jan. 12, 1921, establishing the customs rules to 

be observed by aircraft landing in or leaving France (Journal officiel, 

Jan. 18, Bulletin No. 11). Decree of June 10, 1921, regulating the trans- 

portation and use of photograph and kinetograph cameras on aircraft. 

Decree of June 10, 1921, repealing previous regulations relating to for-_ 
bidden zones. 


+ Budget of April 30, 1921, Art. 88. 


5 The law of Jan. 29, 1921, authorized the ratification of the convention, 
It was completed by an additional protocol May 1, 1920, which was rati- 
fied July 15, 1921. 1 


6 Preamble of the convention. 


Ti] 
7 This commission was placed under the authority of the Society of 
Nations (Art. 34). . y 
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cs 
air traffic. It amended this bill by a second, designed to be 
incorporated in the first. This bill has been examined by the 
commission, but I cannot say that it was a satisfactory guide, 
since it was both incomplete and disconnected. Though rich in 
penal regulations, it is very incomplete’ in the civil code of 
aviation. It would appear to threaten more than encourage.” 
On the other hand, inspired by previous decrees, it has main- 
tained the general progress of police regulation. This bill was, 
however, voted by the chamber of deputies on the recommenda- 
tion of Mr. Bazire, in July, 1921. Foreign legislation does not 
yet offer any satisfactory model.” In most countries, the rules 
adopted are simple administrative measures relating to air 
traffic and chiefly copies of the measures of the international 
convention. The decree of the Swiss federal council of Janu- 
ary 27, 1920, however, contains certain remarkable provisions. 

It is therefore necessary to draw up (without the authority 
of tradition nor the example of a foreign law) a law suited 
to the new form of commercial exploitation. This is all the 
more difficult, because a good law must not only satisfy the 
requirements of the time, but also make suitable provision for 
the future development of aviation. When we search in the 
juridical world for laws which may serve us as a basis, we are 
immediately led to think of maritime law. 

_ The words themselves suggest the comparison. The vehicle 
bears the name of aircraft and its flights are called aerial 
navigation. These words are no misnomers. Like the ship, 
the aircraft has an individuality and a nationality of its own. 
It carries with it a small colony of pilots and passengers. It 
constitutes the territory of a small community. The one who 
guides it must have special rights and duties. He is not only 
an officer, but also a chief. ‘The aircraft, its crew, its passen- 
gers and freight run a common risk which may prove danger- 
ous for them and others. All these conditions are the very 
ones which have created maritime laws. 

There is, however, a difference, which cannot be disre- 
garded. Sea and land are in some sort on the same plan and 
the ship never leaves its element. The aircraft flies above 
the ground and there are people and property on the ground. 
Thus there are two juridical worlds superposed. On _ the 
other hand, an aircraft returns to the ground and there be- 
comes an inert or rolling vehicle. Instead of comparing it with 
a ship, would it not therefore be fairer to liken it to an auto- 
mobile and subject it to terrestrial laws, since, after flight, it 
‘comes back to rest and renew its strength on the ground? 
~T do not think that sucha conception could give aviation the 
law it requires. In my opinion, only a constant comparison with 
maritime law, with necessary modifications, can make it pos- 
sible to state and solve the problems. Naturally, we must not 
expect to copy an aerial law from a maritime law, which has 
been elaborated by long centuries of work and which is en- 
acted for a perfect system of navigation. But there was a 
time when -imaritime voyages were only made along the coast 
and when boats were pulled up on dry land after their return 
to port. At that time the whole maritime law consisted of 
Dut a few very simple rules. Such is the aircraft of today, 
which returns to earth after a short flight and such are the 
present aerial laws, taking into consideration the progress of 
juridicial science. Soon aircraft will remain in the air for 
days at a time and will make distant voyages. Then aerial 
laws will be improved and will presumably become more and 
more like maritime laws. 


£ PART I.” 
4 Aircraft 


#, Chap. 1. General Provisions | 
_ Art.l. The present law applies to all machines capable of 
lifting themselves or circulating in the air (Pr. Art. 2). 


_ *The articles of this bill are referred to by the abbreviation Pr, (“‘pro- 
jet,” bill). ; 


_ ®“The original characteristic of this bill,’ writes Deputy Bazire in his 
’ ort, “resides especially in its being a collection of penalties, which en- 
‘able quick repression of law infringements.” 


_ Great Britain—Law of March 1, 1919, which enabled the regulation 
of air traffic by decree. 

_ Belgium.—Decree of Nov. 27, 1919, supplemented by a, departmental 

cree adopting the regulations of the international convention. 

__ TItaly—Decree of Nov. 27, 1919. f 

_ Spain.—Decree of Nov. 5, 1919, on air traffic; decree of April 27, 1920, 
on rules relating to pilots, observers and mechanics of the civil air ser- 
Vice; decree of April 17, 1920, on foreign aviators in Spain; decree of 
- March 6, 1920, on registration of aircraft. : : 
- Switzerland.—Decree of the federal council, Jan. 27, 1920, on air 
traffic regulation in Switzerland. ; 
 Holland.—Decree of Sept. 7, 1920, on air traffic. , ae 

_ Colombia—Decree of March 15, 1920, on the regulation of aviation. 


_ 11 Does it not thus come under fluvial law? In countries where fluvial 
Ww is important (Belgium, Holland, Germany), river and canal trans- 
‘Portation are governed by maritime law or rules based on this law. 


__%The abbreviation “Pr.” refers to the proposed law voted by the 
Chamber of Deputies; “Conv.” to the convention of October 13, 1919. 
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_Art. 2. Military and government aircraft, exclusively as- 
signed to public service, are only subject to the laws relating 
to the responsibility of the proprietor or the exploiter (Pr. 
Art. 2; Conv. Art. 30 and 31). 

Art. 3. Every aircraft must be entered in a register, kept 
by the department in charge of the air service. It is distin- 
guished by a name or number and by the designation of the 
class to which it belongs (Pr. Art. 3; Conv. Art. 10). A de- 
cree will designate the classes of aircraft which are not re- 
quired to register (Pr. Art. 9). 

Chap. 2. Nationality of Aircraft 

Art, 4 An aircraft entered in the French register has the 
French nationality and must carry symbol of this nationality 
mae to regulations (Pr. Art. 1 and 3; Conv. Art. 6 and 

Art. 5. No aircraft can be registered in France unless it 
belongs entirely to Frenchmen (Pr. Art. 2; Conv. 7, par. 1). 

Only French companies can be registered as the proprietors 
of aircraft. Moreover, in partnerships, all the persons as- 
sociated by name and all silent partners and, in stock com- 
panies, the president of the administrative council, the man- 
ager and at least two-thirds of the directors must be French 
(Pro Art.\3; Conve Arte” pare ¢ 

Art. 6. An aircraft registered in France loses its French 
nationality if the conditions of Art. 5 are not fulfilled or if its 
proprietor has it registered in a foreign country (Pr. Art. 3). 

Art. 7. Any aircraft registered in a foreign country can be 
entered in the French register only after the erasure of its 
entry on the foreign register (Pr. Art. 3; Conv. Art. 8 and 9). 
_Art. 8. Aircraft of foreign nationality cannot fly over 
French territory unless the right is accorded them by a diplo- 
matic convention or if they receive authorization, which must 
be special and temporary (Pr. Art. 1; Cony. Art. 5). 

Art. 9. The commercial transportation of passengers and 
freight between different points on French territory and be- 
tween France and the French colonies is reserved to French 
aircraft, with the privilege of according special and temporary 
concessions by decree (Cony. Art. 16 and 17). 

Art. 10. The juridicial relations between passengers on a 
foreign aircraft in flight are governed by the law of the coun- 
try of the aircraft, whenever such law is normally competent. 

However, in the case of a crime committed on a foreign air- 
craft, French courts are competent, if the author or the victim 
is of French nationality, or if the aircraft lands in France after 
the commission of the crime (Cony. Art. 32 and 33). 


Chap. 3. Ownership and Mortgaging of Aircraft 


Art, 11. The register gives the name and address of the 
owner of the aircraft, the type of machine and its name or 
number. 

Art. 12. Aircraft are personal property for the application 
of the laws of the civil code, but the cession of property must 
be confirmed in writing and only affects third parties by being 
entered in the register. 

Every property transfer, by decrease or otherwise, must be 
recorded in the register at the request of the new proprietor. 

Art. 13. Registrations are public property and any one may 
obtain a certified copy. ‘ 

Art. 14. Aircraft may be mortgaged. The mortgage is re- 
corded in the register, The law of July 5, 1917, on fluvial 
mortgages has been declared applicable to aircraft mortgages, 
the official who keeps the register being substituted for the 
registrar of the tribunal of commerce for this purpose. 


Chap. 4. Seizure and Sale 


Art. 15. The seizure and forced sale of an aircraft are made 
as provided by the law of July 5, 1917, on the registration and 
mortgaging of river boats, and the record of the proceedings 
is always entered in the register. 

Art. 16. In case of seizure for infringement of a patent, 
the proprietor of the foreign aircraft, or his representative, 
may obtain a release on depositing:a bond, the amount of which, 
in default of mutual agreement, is fixed with the least possible 
delay by the justice of the peace of the place of seizure (Pr. 
Art. 165: Gony: Art) 18): 

Art. 17. When the proprietor of the aircraft is not domi- 
ciled in France, or when the aircraft is of foreign nationality, 
any creditor has the right to make a seizure with the authori- 
zation of the justice of the peace of the canton where the air- 
craft has landed. The judge may grant a withdrawal of the 
seizure, if the proprietor offers to deposit a bond equal to the 
amount of the indebtedness claimed, and he can order such 
withdrawal, on fixing the amount of the bond, in case of dis- 
pute over the amount of the debt (Pr. Art. 39). 

Art. 18. The public authorities have the right to seize any 
French or foreign aircraft which does not fulfill the conditions 
provided by law, or of which the pilot has committed an in- 
fraction. 
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An aircraft can be confiscated only in cases provided by 
law (Pr. Art. 39). 
PART II. 


Air Traffic 
Chap. 1. Right of Circulation 


Art. 19. Aircraft may circulate freely above French terri- 
tory, excepting for the reservations of Art. 8 (Conv. Art. Se 

However, the right for an aircraft to fly over property cannot 
be exercised under conditions such as to interfere with the 
rights of the proprietor. 

Art. 20. Flight over certain portions of French_territory 
may be prohib.ted by decree for military reasons. The loca- 
tion and extent of the forbidden zones must be definitely 1n- 
dicated by the decree. : 

Any aircraft which enters a forbidden zone is required, as 
soon as it becomes aware of the fact, to give the proper signal 
and land on the nearest airdrome outside the forbidden zone 
(Pr. Art. 10; Conv. Art. 3 and 4). 

Art. 21. An aircraft may fly over a city or town only at 
such an altitude that it would always be possible to land outside 
the city or town or on a public airdrome, even if the engine 
should stop (Pr. Art. 20). 

Art. 22. All acrobatic stunts, consisting of perilous and use- 
less evolutions, are forbidden above cities or the part of an 
airdrome open to the public (Pr. Art. 20, par. 2). 

Art. 23. Evolutions of aircraft for public exhibition can 
occur only with permission of the chief of police after con- 
sultation with the mayor. 

If the test consists of a trip including several successive 
landings. the permission is g.ven by the Minister of the In- 
terior (Pr. Art. 19). 


Chap. 2. Landing and Airdromes 


Art. 24. Except in cases of urgent necessity, aircraft must 
land only on airdromes open to the public (Pr. Art. 4; Conv. 
Art. 24). 

Art. 25. In case of landing on private property, the 
owner of the land cannet oppose the departure or removal of 
an aircraft the seizure of which has not been ordered. 

Art. 26. An airdrome is any field specially prepared for the 
departure and landing of aircraft and designed to serve air 
traffic either in public or private capacity. 

Art. 27. Public airdromes are created by the central govern- 
ment, the “departments” (counties) or the “communes” (town- 
ships). 

Departmental or communal airdromes can only be established 
with the authorization of the minister in charge of the air ser- 
vice and they are subject to the surveillance of government 
agents (Pr. Art. 4; Conv. Art. 24). 

Art. 28. Fields to be acquired for the establishment of public 
airdromes may be the object of a declaration of public utility 
by decrees rendered in the form of public administrative regula- 
tions (Pr. Art. 41). 

Art. 29. An airdrome may be established by the owner of 
the field only by administrative permission. ; 

The permit may specify that the airdrome must be open to 
all aircraft, in which case it will fix the rent to be paid the 
owner of the land. The permit may be withdrawn, if the con- 
ditions are not observed (Pr. Art. 4). 

Art. 30. Aircraft which cover international routes must 
take off from and land on special airdromes, termed frontier 
airdromes. In crossing the frontier, they must follow a route 
determined by the administrative authority (Pr. Art. 14; Conv. 
Atte iousbaee Es 

Certain types of aircraft may, by reason of the nature of 
their work, be excused from landing on the frontier airdromes. 
The permit designates, in this case, the airdrome of arrival 
and departure, the rotite to be followed and the signals to be 
given on passing the frontier. 

Chap. 3. Air Traffic Police 


Art. 31. The commander, pilots, mechanics, and all other 
persons connected with the operation of an aircraft must have 
licenses under conditions determined by ministerial decree. 

Licenses of commanders and pilots of French aircraft mak- 
ing international trips can only be granted to Frenchmen (Pr. 
Art. 8; Conv. Art. 12 and 13). 

Art. 32. No aircraft can engage in air traffic unless it has 
been registered and is provided with a navigability certificate, 
issue after inspection of the machine, under conditions de- 
termined by ministerial decree. 

The decree will further determine the pieces to be carried 
on the aircraft and the marks to be painted on it (Pr. Art. 6, 7 
and 9; Conv. Art. 11, 19 and 20). 

Art. 33. Without special authorization, aircraft are forbid- 
den to carry explosives, arms and war munitions, homing 
pigeons and objects of correspondence comprised in the postal 


monopoly. is 


Transportation and use of photograph cameras may be for- 
bidden by ministerial decree (Pr: Art. 11; Conv: Art. 26 to- 
29). ‘ 

Art. 34. No radio instrument can be installed on an air- 
craft without special permission. 

Aircraft assigned to a public passenger transportation com-— 
pany must be provided with radio instruments under) condi- 
tions to be fixed by decree. 

In every instance, men assigned to radio service must be pro- 
vided with special licenses (Pr. Art. 12; Conv. 14). : 

Art. 35. Every aircraft, landing on an airdrome, is subject 
to inspection and surveillance by the administrative authorities 
CBr. sArtei3. ConvArhe2h): 

Art. 36. Every aircraft in circulation, wherever it may be, 
must submit to the orders of the post office department and to 
the police and customs aircraft, under whatever form such 
orders may be given (Pr. Art. 13; Conv. Art. 15, par. 1). a 

Art. 37. Aircraft flying exclusively over airdromes and re- 
gions assigned by administrative authorities as experiment fields” 
ee subject to the conditions required by law for air 
traffic. 

They cannot, however, carry passengers, unless provided with 
navigability certificates (Pr. Art. 21). 

Art. 38. Certificates of navigability and licenses, issued by 
the government whose nationality the aircraft possesses, are 
honored for flight above French territory, if the equivalent has 
been allowed by international convention or by decree. 


PART III. » 


cre 
Air Traffic fy 
Chap. 1. Transportation of Merchandise 

Art. 39. A contract for carrying freight is confirmed by a 
way-bill or receipt. This document must contain, in addition 
to the stipulations of Art. 102 of the “Code de Commerce,” the 
statement that the shipment is to go by air. ; 

Art. 40. The carrier must fill out a manifest, designating 
the nature of the merchandise carried. A duplicate of the 
manifest must be carried on the aircraft and must be shown 
on demand to agents of the traffic police and to customs agents. 

Art. 41. The carrier is responsible for loss or damage of 
goods carried, aside from acts of Providence or defects in- 
herent in the goods. 

If, however, the value of the goods is not declared by the 
shipper, the responsibility of the carrier is limited to 1000 
francs for each package. 

Art. 42. The carrier may, by special clause, freé himself 
from the responsibility otherwise devolving on him by reason 
of the risks of the air and of errors committed by the crew. 

This clause relieves the carrier of responsibility only on 
condition that the aircraft is in good navigable condition on 
starting. The administrative certificate carries a presumption 
of navigability, which may, however, be overthrown by proof 
to the contrary. “ 

Art. 43. All clauses are null, whose object is to relieve the 
carrier of responsibility for himself or his subordinates, in 
loading, storing and delivering goods. 

Art. 44. The commander. has the right to have the mer- 
chandise thrown overboard during the trip if it is necessary 
for the safety of the aircraft. Ifa choice is possible, he must. 
throw overboard merchandise of small value. No responsibility 
ee ee on the carrier, toward the shipper and addressee, for 
this loss. 

Art. 45. With the preceding exceptions, the rules of the 
“Code de Commerce” relating to transportation by land and 
water apply to transportation by air. 


* - 


Chap. 2. Passengers 


Art. 46. The contract for carrying a passenger must be 
confirmed by the issuance of a ticket. 

A list is made of the names of the passengers, a duplicate 
of which must be kept on the aircraft and communicated on 
demand to agents of the traffic police. 

This does not apply, however, to round non-stop flights back 
to the airdrome of departure. ‘ 

Art. 47. For international transportation, the carrier can 


_only accept passengers, after making sure that they are regu- 


larly authorized to land at the point of destination or inter- 
mediate stations. 

Art. 48. The carrier may relieve himself of responsibility 
for accidents to the passengers in accordance with the pro 
visions of Art. 42. 


Chap. 3. Renting Aircraft 


Art. 49. In case an aircraft is rented for several successive 
trips and for a given period of time, the commander, pilot and 
crew remain, except on agreement to the contrary, under the 
orders of the owner of the aircraft. i 

Art. 50. The owner of an aircraft let to a third party re- 


so as to make him unfit for further service. 


q 
a 


; 


- mains subject to the legal requirements and is held responsible, 
together with the renter, for their violation. 


However, if the renting contract is recorded in the register 


and if the renter fulfills the required conditions for French 
aircraft, he is alone held responsible for fulfilling the legal 


obligations. 


PART IV. 
Responsibility for Damages 


Art. 51. Pilots are expected to conform to the regulations 
with reference to the air traffic police, to the route, to the 
lights and signals and to take all necessary precautions for 
avoiding accidents. 

Art. 52. In case of damage done by an aircraft in flight to 
another aircraft in flight, the responsibility of the pilots and 
of the owner of the aircraft is regulated in conformity with the 
provisions of the civil code (Pr. Art. 5, par. 2). 

Art. 53. The owner of an aircraft is responsible for damages 
caused by the evcluticns of an aircraft, or by objects becoming 
detached from it, to persons or property on the ground. 

This responsibility can be escaped only by proving the fault 
of the victim (Pr. Art. 5). 

Art. 54. It is forbidden to throw from an aircraft in flight 
except for urgent reasons, any objects whatsoever, with the ex- 
ception of the regular ballast (Pr. Art. 15, par. 2). 

In case objects or the regular ballast, thrown out by neces- 
sity, cause injury to persons and property on the ground, the 
responsibility will be regulated in accordance with the pro- 
visions of the foregoing article (Suisse, Art. 22). 

Art. 55. In the case of a rented aircraft, the owner and the 
renter are jointly respons-ble toward third parties for damages 


inflicted (Suisse, Art. 26). 


However, if the renting is recorded in the register, the 
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owner is responsible, if the third party proves fault on his part. 

Art. 56. The suit for damages may be brought, at the 
option of the plaintiff, either before the court of the town 
where the damage is done, or before the court of the town 
where the defendant resides. 

If it is an injury done an aircraft in flight, the court of the 
place of injury is the one within the jurisdiction of which the 
victim is obliged to land after the injury (Suisse, Art. 32). 

Art. 57. The law of April 29, 1916, on martime assistance 
and salvage applies to aircraft in peril at sea and to the pilots of 
aircraft who can lend assistance to persons in peril (Pr. Art. 
17 and 18; Cony. Art. 22 and 23). 

Art. 58. Any one who finds the wreck of an aircraft must 
report it to the municipal authorities within 48 hours of its 
discovery. Any infraction of this requirement is subject to 
ee penalties in Art. 475, par. 12, of the penal code (Pr. Art. 


The rules regarding maritime wrecks apply only to aircraft 
found on the sea or seacoast (Cony. Art. 23). 

Art. 59. In case of the disapearance of an aircraft without 
news, it is considered lost three months after the date of the 
dispatch of the last news. 

_The death of the persons on an aircraft may, after the ex- 
piration of this period, be declared by the application of the 
law of January 8, 1893. 


PART V. 


Penalties 


_ (Under this head, there will be inserted the penal provisions 
in the legislative bill drawn up by the government. ) 


(Translated by the National Advisory Committee for Aero- 
nautics. ) 


‘AIR SERVICE IN COMBAT IN CONJUNCTION WITH OTHER ARMS 


By MAJOR H. H. ARNOLD, 
Corps Area Air Officer 


(Speech Delivered at meeting of the Association of the Army of the United States, May 22, 1922). 


JN delivering this talk today two thoughts primarily impress 


themselves on my mind. The first is that I was told by 


one of the officers of this organization that in order to make 


an acceptable address I had not only to talk as if I were con- 


vineed that the Air Service was the most important branch of 
the Army, but also to convince everyone else of the same thing ; 
and, second, that there was probably no other branch of the 
Army so freely “cussed out” during the World War as was the 
Air Service. In order that you may obtain the background for 
the picture of Air Service in combat it is essential that I digress 
for a few minutes from that subject and outline in a very gen- 
eral way the fundamental preliminaries which must be gone 
through to properly prepare for an efficient all-around com- 
batant Air Service. 

The structure around which any Air Service Unit is built is 
the Pilot. The success or failure of any mission, either in 
peace or war, in the Air Service depends upon the resource ful- 
ness, stick-to-it-iveness, fearlessness and self-confidence of the 
pilot. In selecting personnel suitable for pilot training there 
are certain fundamental qualities which if it is known that an 
individual possesses make him immediately eligible for train- 
ing without question. These qualifications may be outlined as: 
initiative combined with daring; willingness to sacrifice for 
military good; confidence, capacity for sustained suspense; in- 
terest, and perfect health. During the World War the average 
life of a pilot on the front was about three months. At the 
end of that time he had either been shot down, injured in a 
crash behind our own lines, or had developed nerves to such 
an extent that he imagined moderate difficulties and obstacles 
It is true that 
certain pilots last much longer than three months, but they 


were the exception rather than the rule. 


The training of all Air Service personnel was conducted with 
a view of taking complete advantage of the qualities already 
outlined and utilizing to the fullest extent the short life of these 
men while they were on the front. Candidates for the Air 


Service were selected after having been given a thorough phys- 
This test made 
it possible to determine at the start whether or not the candidates 
could control their entire physical and mental faculties at alti- 
Having been given this preliminary 
examination they were sent to a primary flying school where 


ical examination including a re-breather test. 


tudes above 15,000 feet. 


they were taught the fundamentals of flying, and—from actual 
observation segregated into groups according to their personal 
qualifications. These groups were: The very best pilots— 
Pursuit; extremely reckless but good gunnery—Ground Attack; 
calm, mathematical and exceptional concentration—Aruillery 
Observation; exceptional knowledge of maps, distances and map 
reading Photography; exceptional vision, good in map read- 
ing and above average in gunnery—Deep Reconnaissance. The 
preliminary training of all pilots included fundamentals of 
radio, photography; attack, bombardment and gunnery. After 
they had been classified for special work they were given com- 
prehensive courses in the subjects most necessary for their par- 
ticular branch of flying. 

The primary duty of any Air Service in battle is to clear the 
skies of all enemy air service,—this includes all hostile Lighter- 
and Heavier-than-air craft. The other duties, such as reconnais- 
sance of artillery fire, bombardment and ground attack are all 
of secondary importance, for it is readily seen that if the enemy 
air service is permitted to observe for their own artillery, bom- 
bard masses of troops, supply stations, ammunition dumps, etc., 
photograph at will behind our lines and harass our own Infantry 
by ground attack, any work of a similar nature done by our own 
Air Service would be completely counterbalanced and no prac- 
tica} benefit would be derived therefrom. The statement 
so often made by officers and enlisted men in the other 
branches during the World War was that while they saw many 
German aeroplanes they seldom, if ever, saw any Allied planes 
in their section of the line. Further, apparently our own troops 
did not recognize our own planes when they saw them, for our 
own Infantry in the front lines quite frequently fired on Allied 
planes. It was, therefore, necessery, in order to keep our troops 
from firing at Allied aeroplanes, to post signs in conspicuous 
places where all troops could see them with the insignia used 
by our own Air Service on these signs, together with a request : 
‘Do not shoot at aeroplanes using this insignia for they are 
your friends and are trying to help you.” At about the time 
our own troops were making statements of never seeing Allied 
planes, the German troops were stating just the opposite. 
Shortly after the Armistice a German Artillery Officer was in- 
terviewed in Metz and he asked the question as to where the 
Allies secured all their aeroplanes, because while he was up on 
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the front he saw many Allied aeroplanes but seldom, if ever, 
saw a German aeroplane. 

In figuring out a plan of operation which will preclude the 
crossing of our own lines by enemy aeroplanes it has always 
to be borne in mind that Air travel is entirely different from 
ground travel in that aircraft can operate in three dimensions. 
There are no set roads to follow; they move so rapidly that 
they are seen only for a short time before they are actually 
present; they can change their course at will, making it impossi- 
ble, as a general rule, to anticipate their destination. It is ob- 
viously impossible to have a constant patrol ot combat aero- 
planes along the entire front so dense that it will prohibit the 
crossing of hostile planes,—for while the patrols are operating 
from the ground to altitudes of 3000 feet, enemy planes could 
get over at five, ten or fifteen thousand. The enormous num- 
ber of planes to be used in such a patrol to make it absolutely 
impenetrable would be entirely too great for the benefits which 
would be derived therefrom. However, in order that protec- 
tion against hostile aircraft raids can be given, the generally 
accepted plan of operations is to have patrols over certain areas 
carried out at intervals,—the remainder of the combat Air Ser- 
vice to be held in readiness at the aerodromes. The presence of 
hostile aircraft is made known by calls from the ground troops; 
by anti-aircraft fire; by report from balloons or by actual ob- 
servation of the pursuit planes on patrol. After their location 
is actually determined by one of the above methods a concen- 
tration of our own combat planes is made with a view of driv- 
ing them down or back across the lines. These hostile planes 
might be crossing the lines for the purpose of carrying out any 
one of several missions, such as observing for artillery; taking 
photographs, bombarding ammunition dumps, supply stations 
or masses of troops, or harassing the Infantry. In any one of 
these cases, however, the method of defense is the same. After 
the hostile planes are located our own pursuit planes converge 
on that sector in such a manner as to insure that enemy’s mis- 
sion will not be executed. 

One of the most disagreeable tasks in connection with pro- 
tection against hostile aircraft is night pursuit work. This re- 
quires pursuit planes to leave their aerodrome in the dark with 
a view of locating hostile bombardment planes which might or 
might not have been located by searchlights and drive them 
down before they execute their missions. In order to properly 
perform this duty these pilots must have absolute confidence 
in their planes and must not know the meaning of the word 
“fear”, for after once leaving their own aerodromes they are 
entirely dependent upon the reliability of their engines. Emerg- 
ency landing fields cannot be seen at night and the pilot’s only 
salvation is in his being able to return to a friendly aerodrome 
and by giving the Very pistol signal already agreed upon have 
the landing lights turned on the field prior to his actual descent. 

In actual combat in the air there are certain well-defined 
rules which must be carried out in order to insure success in an 
engagement. Every aeroplane has what is known as a “blind 
spot”. This is caused by parts of the aeroplane masking the 
‘pilot’s or observer’s vision. ‘There are certain other sections 
in which an object can be seen but cannot be fired upon from 
the aeroplane due to interference by parts of the plane itself. 
An experienced aviator knows as soon as a hostile aircraft is 
seen where the blind spots are and the best method of attack. 
In order to eliminate these blind spots patrols ordinarily fly 
in a “V” formation. This enables the blind spots of one aero- 
plane to be covered by the guns from the other planes, and as 
long as the formation is kept intact any attacking force will be 
under fire at all times. The tactics of the air, therefore, con- 
template maneuvers so that the formation will be broken,— 
usually by the least experienced pilots who get nervous or panic- 
stricken. As soon as the formation is broken it is an easy 
matter for the experienced pilots to approach the individual 
planes either by a straight dive from above or by a zoom under 
the tail and secure several machine gun bursts on the plane be- 
fore being seen. The melee which ensues after a formation is 
broken was commonly called during the World War a “dog 
fight”. Many an inexperienced pilot lost his life on account of 
his leaving the formation through fear, becoming rattled or due 
to mechanical trouble with his plane. 

One of the first things a pilot learns in combat is that if he 
gets between the sun and his opponents he can attack almost 
at will. Another favorite method of attack is to have a decoy 
of one lone plane cruising around below a mass of clouds, and 
when hostile planes picked on it as something easy a whole 
formation comes out from in back of the bank of clouds and 
converges on the assailants. 

The most important function of the Air Service in conjunc- 
tion with the other arms is the securing and transmitting of 
information concerning the developments in and beyond the line 
of battle. This work has been in the past rendered most diffi- 
cult because the limitations and possibilities of the Air Service 
were not sufficiently well known to the staff or to the troops, 
and the unreliability of the radio. The work of keeping the 


y 


command informed is done by visual reconnaissance and re- 
porting by radio, such as in artillery observation and by photo- — 
graphic missions. An aeroplane cannot stand still to observe 
and troops on the ground cannot be compelled, if they are hid-— 
den, to expose themselves; although in.many instances a low- — 
flying aeroplane by circling over a.point suspected to conceal 
hostile troops has made them reveal themselves either due to~ 
their curiosity or their fear of bombardment or being shot at. 

A reconnaissance mission may sometimes fail, due to weather 
conditions such as fog or low clouds. In this connection an — 
incident which occurred in the Argonne is to be noted. One ~ 
of our crack pilots took up a brand new Observer. As he was — 
about to cross the line he noticed that the “Archies” opened up — 
with unusual intensity and that beyond the lines there was a — 
low bank of clouds. After very skillful dodging he penetrated — 
the barrage of “Archies” and flew low through the clouds to his — 
objective. The pilot saw conditions which made him anxious — 
to return with the news,—so that after a very hazardous flight — 
he returned over the waiting General who was to receive the 
report, and the Observer dropped the message. After landing § 
at the airdrome the pilot asked the Observer: “What message — 
did you dropr” ‘The Observer replied: “I dropped him this — 
message: Would liked to have gone over the lines and completed — 
the mission but there were too many Archies.” Z 
To the experienced aerial observer certain things show up t 
on the ground more or less clearly due to the background and ‘ 
shadows. Soldiers standing on the line where two fields meet — 
are hard to see, while if they are a few feet away from the © 
line they become readily visible. Wheel tracks and paths are — 
easily noted. Freshly turned earth is very conspicious and no é 
amount of camouflage can completely conceal it. ‘Lo Aocate ~ 
troops on broken ground requires flying at altitudes of seven 
hundred feet or less at which altitude aeroplanes are extremeiy 
vulnerable to machine gun fire from the ground. A mission 
which is often given to the Air Service is to locate the advance 
line of the Infantry. This mission is most difficult to perform 
as a general rule on account of the Infantry being too busy or — 
their having no inclination to show their panels. Then, on the © 
other hand, there is a certain fear that if they do show their 
panels they are locating their position to hostile aircraft. Dur- 
ing the World:War a certain Infantry Regiment on the front — 
line was visited by an Air Service Officer, and when the com- ~ 
mand plane which was sent out to locate their front line had ~ 
fired otf the predetermined signals which established its identity, — 
the infantry battalion did not display its panels. The Air Ser- — 
vice Officer asked why the panels were not displayed and he ~ 

was told that they would not display their panels for any aero- 
planes because as soon as they did a Bosch plane would see the — 
panels and in a few minutes all the hardware in Germany would ~ 
be rained upon them. However, the aeroplane can, with the © 

co-operation of the front line Infantry, establish for the Com- 
manding General the exact location of the front line troops — 
more accurately than can be done in any other way. : 
Aerial photographs, if taken under proper conditions, will 
show the minutest details of the ground. Jn order to properly 
interpret them, however, considerable experience must be had — 
in that line of work, otherwise data of the utmost importance 
will be seen but not appreciated. When the air is clear and — 
there is no haze, the taking of aerial photographs is simple, but — 
with unfavorable weather conditions and artificial hindrance © 
such as smoke considerable difficulty is experienced in securing ~ 
the results desired. When the Commanding General of troops — 
desires information concerning the area back of the enemy’s 
lines he cannot wait for the clouds to clear or the smoke to blow 
away. To remedy these cond tions certain improvements have ~ 
been made on cameras which make it possible now to take fairly — 
clear and distinct pictures in spite of haze and smoke. Under — 
ideal conditions it is now possible for an aeroplane to leave its 
airdrome, fly fifty miles, take a photograph or a series of photo- 
graphs, return with them to the airdrome, develop the films 
and print the pictures and have them in the hands of the staff 
requiring them,—all within one hour and forty minutes. ‘= 
Artillery observation is most satisfactorily performed by — 
aeroplanes making figure eights over the objective and sending — 
in to the artillery command station the resuits of the firing by 
radio. That would be the ideal way of carrying it out provided — 
the enemy did not have the habit of trying to drive the planes ~ 
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home while they were at work. For the shorter ranges the best — 
observation is performed by the captive balloons. These Bal- 
loons ascend to altitudes of about 3000 feet and practically are 
nothing more or less than an elevated platform 3000 feet above — 
the ground. From this point, by the use of field glasses, they ‘ 
can spot every shot fired and its relation to the target. As the 
range increases it becomes necessary to send artillery observa-— 
tion planes over to report on the results of the firing regardless 
of hostile interference. In some instances, provided the results — 
expected warrant it, it may be necessary to use Pursuit planes 
to protect the Observation planes while they are on that mis- 
sion; but ordinarily the observation planes must be self-sup- 
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_ six to eight hundred miles. 


porting. While the Observer is locating the shells which fall 


the pilot must guide his ship so that the target is always under 


constant observation by the Observer and at the same time the 
pilot and observer both must keep on the lookout for the attack 
of hostile planes. A few other special missions which observa- 
tion aeroplanes carry out are finding the enemy’s lines; report- 
ing location of and relaying signals from our own front line 
infantry ; repeating instructions to our advance lines; indicating 
where resistance to advance will be met; using at critical mo- 
ments the guns and bombs mounted on the aeroplanes against 
points of resistance and verifying reports received which are 
thought to be of value. 


The principal Air Service offensive operations against ground 
targets are bombardment and ground attack. Points most 
usuallly designated for bombardment objectives are; ammuni- 
tion dumps, railroad stations, cantonments or masses of troops, 
storage areas within the fighting area, and manufacturing 
plants, railroad stations and large supply stations beyond the 
fighting zone. Unless they are of such large size as warrant 
special attention these objectives within the fighting zone are 
usually bombarded by the day bombardment aeroplanes and 
those objectives beyond the fighting zone are usually bombarded 
by the night bombardment planes. The main difference be- 
tween the day bombardment and the night bombardment planes 
is the radius of action and load carried; whereas, the day bom- 
bardment planes have a radius of action of about 300 miles, 
the night bombardment planes have a radius of action of from 
The day bombardment planes can 
carry a load of three or four hundred pounds of bombs and the 
night bombardment planes can carry a load of bombs up to two 
thousand pounds. The day bombardment planes are able to go 
over the lines at an altitude of from eight to twelve thousand 
feet, while the night bombardment planes go over the lines as 
low as fifteen hundred feét. 


Ordinarily the day bombardment planes rely on the “V” for- 
mation for their safety. In certain instances where enemy air- 
craft are known to be in extra heavy force Pursuit planes are 
sent along as a convoy until they have passed the front line of 
the enemy’s airdromes. In order to make their report complete 
after return to their home airdrome in the majority of day 
bombardment raids one plane is equipped with a camera and 
takes pictures of the objective together with its appearance 


‘before and after the bombs have been dropped. During the 


War, usually either while the bombs were being dropped or 
after they had been dropped the bombing forces would be at- 
tacked by enemy planes and would be forced to fight its way 
home. The night bombardment planes rely principally upon 
darkness for their protection. They fly at low altitudes, make 


their attack and then usually return by another route so that 


they will not be intercepted as they cross the lines. 

During the War the Air Service while engaged in infantry 
missions learned from experience that it could cause much 
consternation amongst hostile ground troops by flying low and 
dropping small 15-lb. bombs among groups of men or light 
artillery, and in some cases by actual machine gunning troops 
in the trenches or assembled in a mass along roads or other 
places. The actual physical results of these ground attacks 


were probably not very great, but there is no question as to the 


effect on the morale of the troops. In several instances during 
the German retreat aeroplanes were so fortunate as to see por- 
tions of roads crowded with convoys and masses of troops and 
were able to fly down on them and drop a few bombs and then 
turn and come back sweeping the road with machine gun fire 
before the surprised columns could take cover or scatter. 

This class of work necessitated the design and construction 
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of a special type of aeroplane called the “Ground Attack” plane. 
The sole purpose of this plane in combat is low flying over the 
lines engaging with its machine guns such hostile forces as 
present a tayorable target. This machine has mounted in it a 
37 mm. gun which can attack tanks with an assurance that if 
it makes a hit the tank will probably be put out of commission. 
In the design of this plane armor plate is incorporated to such 
an extent that the engine, radiator, gas tanks and personnel are 
completely covered and safe from small calibre guns. This 
practically insures the safety of the plane and its personnel 
while ti is flying over the line. 

In the St. Mihiel offensive the Air Service was called upon 
to perform more continous and harder flying than in any other 
offensive. The plan of operations as outlined for them necces- 
sitated the utilization of not only the entire American Air Ser- 
vice available but attaching to it a certain number of French 
and British Air Service Units. Our first Army in that opera- 
tion was composed of the Ist, 4th and 5th American Corps and 
the French 2nd Colonial Corps. Each Corps had assigned to 
it an Observation Group which was a component part of that 
corps and under the direct orders of the Corps Commander. 
Observation Group for duty with the Army was formed for 
taking care of all long-range day reconnaissance. Another 
Observation Group was used for regulating the Army Atil- 
lery. In addition to this there were quite a fw bombing squad- 
rons and sveral pursuit groups. The total aeroplanes used in 
this operation were: 701 Pursuit planes; 366 Observation 
planes; 323 Day Bombardment Planes and 91 Night Bombard- 
ment planes, a total of 1481 planes which was the largest Air 
Service force that had ever been engaged in one operation any 
time during the progress of the war. In spite of the fact that 
during the first three days of the operation the weather was bad, 
command, observation, surveillance and infantry attack planes 
all accomplished their missions. However, on one day only was 
it possible to send out photographic missions. The Observa- 
tion planes penetrated as far as sixty kilometers beyond the 
enemy’s front line at a time when rain was falling heavily and 
clouds prevented flying at an altitude above 3000 feet. 

There were also under the command of the Commanding 
General, lst Army, fifteen American and six French Balloon 
Companies. There were approximately twelve enemy balloons 
opposite the American Sector. The American Balloon Com- 
panies moved forward with the advancing line and on the third 
day of the offensive were sufficiently well-posted to regulate 
artillery fire and send in additional important information to 
Corps and Divisional Staffs. During the four days of the 
offensive the twenty-one balloon companies had moved forward 
a total distance of Two Hundred Two Kilometers. Despite 
handicaps of weather, etc. the Air Service contributed materi- 
ally to the success of the St. Mihiel operations. The Staff was 
kept informed practically hourly by clear and intelligent re- 
ports; hostile air forces wee beaten back whenever they were 


encountered; rear areas were watched, photographed and, 
bombed. 3 : 
Here is what the Air Service did in the last war. It located 


our own front line and hostile line for the Commanding Gen- 
erals; took photographs of the terrain in back of the enemy’s 
line for the General Staff; observed and reported on shots 
fired for the Artillery; bombed and raked with machine gun 
fire hostile machine gun nests, and points of resistance for the 
Infantry; carried important personages and supplies for the 
Quartermaster Corps; made strategic reconnaisances for the 
Cavalry and messages for the Signal Corps; in especially con- 
structed ambulance planes carried wounded needing immediate 
attention for the Medical Corps—and in the great battle of 
Paris the young pilots put on the dog—-for the whole Army. 


AIR TRAFFIC 


By G. SUDRE 


ARDLY had aviation emerged from the experimental 
stage before France began to think of the improvement in 
international relations which should accrue from the con- 
quest of the air. Nothing could better demonstrate this desire 
for general harmony than the attempt made in 1910 by the 
French government to conclude an international aerial con- 
vention. 
' This project, not meeting everywhere the same concurrence, 
was abandoned. It was renewed, this time with success, when 
the considerable development of aerial navigation during the 
war of 1914-18 necessitated, at the close of hostilities, the solu- 
tion of a series of questions, which had yet hardly been touched. 
As regards air traffic, it was necessary to establish general 
principles, according to which aircraft could circulate in their 
own country and pass from one country to another. 


National Legislation 


This was the task undertaken by the convention for regulating 
air navigation, which was signed October 13, 1919, by the rep- 
resentatives of 27 governments. The exchange of ratification of 
this convention was delayed by the fact that the United States 
and Canada formulated certain reservations which had to be 
examined. 

On the other hand, a certain number of neutral countries re- 
quested, before giving their adhesion to this convention, that 
another protocol be added permitting, under certain conditions, 
derogations of article 5 of the convention of October 13, 1919, 
an article which obliged the contracting countries to forbid the 
circulation, above their territory, of the aircraft of non-con- 
tracting governments. 

While awaiting the ratification of the convention, provisional 
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agreements were made, on the basis of the principles contained 
in it, between France and England, France and Switzerland, 
and are now being arranged between France, Holland and 
Spain. A modus vivendi has been established on the same prin- 
ciples between France and Belgium. 

The work accomplished by the convention of October 13, 
1919, was considerable, since it established the general prin- 
ciples and the scope of international aerial legislation and has 
conseyuently determined the interior legislation, which must 
harmonize with the clauses of this general “chart of the air.” 

The importance of this document necessitates a brief sum- 
mary. After establishing a few principles of a general nature, 
the convention enunciates, in chapters I, II and III, the rules 
to follow regarding the nationality of aircraft, certificates of 
navigability and certificates of fitness of pilots. Chapter 1V 
is devoted to air navigation over a foreign country, and chapter 
V to the rules to be observed in starting, en route and in land- 
ing. Chapted VI treats of forbidden shipments (explosives, 
arms, ammunition, etc.) and chapter VII of government air- 
craft. Lastly, chapter VIII institutes a permanent body, the 
“International Commission of Aerial Navigation,’ which is 
“placed under the authority of the Society of Nations.” This 
introduces a principle of a more general order than that of 
most international agreements, which are simple compromises 
between various and often conflicting national interests. The 
convention of October, 1919; was thus an attempt to: realize 
an aerial society of nations. 

The convention of 1919 having established international 
bases for national legislation, the French Government was en- 
abled to resume its project of May 7, 1913, which had been 
abandoned after the failure of the proposed international con- 

,vention of 1910. 

A new legislative bill, signed by the ministers of Foreign Af- 
fairs, Public Works, Interior, War, Navy and Finance was 
deposited March 25, 1920, on the desk of the Chamber of 
Deputies. 

The principles laid down in the convention of 1919 were faith- 
fully followed and the consequences deduced. The rules adopted 
before the war by the decree of December 16, 1913, and which 
inspired the legislative bill of the same year, were adapted to the 
new circumstances and conditions of aviation. This bill, after 
various amendments, was adopted by the Chamber of Deputies 
and is now before the Senate. 

On the other hand, while awaiting the action of Parliament, 
there was urgent need of harmonizing the French interior regu- 
lations, contained*in a decree of December 16, 1913, with the 
new exigencies of aerial locomotion, as well as with the inter- 
national agreements already made. 


French Interior Regulations 


The decree of July 8, 1920, responded to this need and laid 
down the general principles of aerial navigation in France. It 
left the details of regulation to a series of orders which ap- 
peared during the past year. These documents now constitute 
the French code of the air. A brief enumeration of the principal 
ones will sufficiently indicate the breadth and complexity of the 
problems studied, as well as the very advanced degree of or- 
ganization already attained by air traffic in France. 

Decree of August 9, 1920, regulating the employment of radio 
for protecting the flight of aircraft (Journal Officiel, September 
eae Bullet de la Navigation Aerienne, No. 7, October, 

Decree of August 14, 1920, establishing the conditions for the 
issuance of certificates of navigability for aircraft (Journal 
O fficiel, August 14, 1920; Bulletin No. 6, September, 1920). 

Decree of August 14, 1920, fixing the registration rules for 
aircraft and the distinctive marks to be borne by them (Journal 
Officiel, August 14, 1920; Bulletin No. 6, September, 1920). 


_ Decree of August 26, 1920, regulating air travel, beacons and 
signals (Journal Officiel, August 29, 1920; Bulletin No. 6, Sep- 
tember, 1920). 

Decree of September 18, 1920, relating to licenses for civilian 
pilots (Journal Officiel, September 24, 1920; Bulletin No. 7, 
October, 1920). 

Decree of September 30, 1920, establishing the rules to fol- 
low in keeping books on aircraft (Journal Officiel, October 5, 
1920; Bulletin No. 8, November, 1920). 


_ Decree of January 12, 1921, establishing the customs regula- 
tions to be observed by aircraft landing in or leaving France 
one Officiel, January 18, 1921; Bulletin No. 11, February, 
1 : 


Decree of June 10, 1921, regulating the transportation and use 
of photograph and kinetagraph cameras on aircraft (Journal 
Officiel, June 23, 1921). 

Decree of June 10, 1921, abrogating previous dispositions re- 


lating to zones forbidden to aerial navigation (Journal Offciel, 
June 23, 1921). 


Decree of August 23, 1921, doing away with the medical ex- 
amination for the license of the pilot of a touring aeroplane 
(Journal Officiel, August 25, 1921). 


Inspection of Aircraft and Pilots 


Lastly, a certain number of departmental documents have de- 


termined the application of these decrees, as regards the super-_ 


vision to be exercised over the pilot and aircraft, as well from 
the professional and technical point of view, as from the physi- 
cal and material. ; 
Thus the instructions of August 31, 1920, fixed the technical 
conditions to be fulfilled by aircraft for the obtention of navi- 
gability certificates. The instructions of September 18 and 28, 
1920, fixed the professional and medical conditions to be ful- 


filled for the issuance, use and renewal of the licenses of civilian. 


air pilots. } 

The above-mentioned decrees appeared in the Journal O fficiel 
of the French Republic. All the supplemental instructions were 
published in the Bulletin Officiel de la Navigation Aerienne. 
These documents together give to aerial navigation the admin- 
istrative regulations, in accordance with which it is expected 
to develop normally. 

It was evidently necessary to regulate and coordinate care- 
fully all improvements in aviation,, in their various manifesta- 
tions, in order to avoid, in this branch of the industry which 


represents both mobility and speed any scattering of energy 


and anarchic incoherence and the consequent sterility of efforts 
and arrest of progress. 

It must not, however, be forgotten that any regulation is 
beneficial only in so far as it is limited to the efficacious and 
discreet role of the internal framework, the invisible and robust 
skeleton of a living organism. It is a common characteristic 
of all fond and anxious mothers to fear. all outside contact for 
their young children, and the French government, which, it must 
be confessed, is bending over the new-born Aviation with a 
passionate solicitude, has not been able to escape it entirely. It 
is thus that, as regards the customs regulations, the obligations 
of the technical supervision of the material and the conditions 
of the medical or professional examinations, certain require- 
ments could be ameliorated without any real disadvantage. May 
the professional “regulator” be permitted to utter a vow not to 
regulate matters of the air with excessive prudence. In such 
matters the regulations of today are liable to become a dead 
weight by tomorrow, and weight is the enemy of the aeroplane. 


Statistics 


The development of air traffic is followed and confirmed by 
a monthly statement of the traffic of the French air lines in 
Operation and a monthly report of accidents for each aerial 


navigation company. These statistics cover, for each line, the - 


number of & 
(a) Trips scheduled, trips completed and trips partially 
completed ; 


(b) Kilometers flown; 
(c) Paying passengers, 
Non-paying passengers ; 
(d) Kg. of freight carried; 
(e) Kg. of mail carried; 
(f) Fatal accidents, 
Accidents causing injuries, 
Accidents causing only material damages. , 
From January 1 to September 15, 1921, the statistics for the 
French aerial navigation companies are: 
1,617,119 km. flown; 
8,068 passengers and 112,621 kg. freight and mail carried; 
4 fatal accidents ; 
8 accidents causing injuries only. 


Insurance 


The matter of insurance in aerial navigation at present leaves 
much to be desired. 

Since November 1, 1919, the French companies have combined 
in a “consortium” for carrying aerial transportation risks. The 
premiums in force are, unfortunately, high, the companies de- 


siring to protect themselves amply, in new forms of insurance, — 


against risks little known as yet. In fact, up to the present 
time statistics have pertained chiefly to war risks. The mean 
risk of commercial aviation can only be determined after about 
two years of general and carefully collected statistics. We have 


seen that such statistics have already been kept for several 
months. 


Insurance rates will be greatly reduced when the “Bureau 


Veritas” completes the task it has undertaken of establishing 
me aeroplane register similar to that of the English Lloyd for 
ships. 
(Translated by the National Advisory Committee for 
Aeronautics) 


* AERONAUTICS » 


General Mitchell 


Milwaukee—Brigadier General William 
Mitchell suffered a fracture of three ribs 
as a result of being thrown from a horse 
May 28, when physicians made a diag- 
nosis of his injuries. General Mitchell is 
at the home of his sister, Mrs. Arthur 
Young, here and will be confined to his 
bed for several days, it was said. 


in Accident 


Training Operations Started at 
Ellington Field 


Training operations, in which every 
qualified pilot of Ellington Field will par- 
ticipate, began on May lst. The first 
week’s schedule consisted of tactical for- 
mation training by squadrons of full 
strength. Pilots have been assigned in 
equal numbers to the 94th and 27th Squad- 
rons. 


Activities of the Trade Test Department 
at Chanute Field 


Statistical reports show that during the 
period between December, 1919, and July, 
1921, approximately 1450 students were 
placed in the Air Service Mechanics 
School, Chanute Field, for courses of in- 
struction. Of this number 2.2 per cent 
were dropped for inaptitude, having failed 
to make the grade of 70 per cent or above. 
Prior to December, 1919, 32 per cent of 
the men entered in school were dropped 
via the inaptitude route, thus showing that 
the Trade Test Department has been suc- 
cessful in reducing the failures of the 
school by -nearly 30 per cent. Statistics 
further show that during the functioning 
period of the Trade Test, approximately 
100 men were rejected as being incapable 
of assimilating any course of instruction 
taught at the school, thereby effecting a 
great saving of money, in addition to up- 
holding the morale of the various classes 
to a marked degree, inasmuch as a man 
of mediocre intelligence or a slow thinker 
would impede the necessary rapid progress 
which students must make. 


The immense amount of time and energy 
experided in the placing of these men in 
courses which will prove most beneficial 
to the Air Service and to themselves is 
not shown in these figures. A conservat.ve 
estimate of the number of interviews 
granted, by which the Trade Test Depart- 
ment has attained its enviable record, 
would reach close onto the five thousand 
-mark, since it is found necessary in fifty 
per cent of the cases to change the men 
-from their natural desires to a course best 
fitting their qualifications. The “Natural 
Desire” is usually the course for Air- 
plane Mechanics or Airplane Engine Me- 
chanics. In placing a man in a course of 
instruction, three important considerations 
must be dealt with, paramount among which 
being the existing orders from the Chief 
of Air Service that 22 courses of instruc- 
tion be maintained and in constant oper- 
ation; secondly, the man’s qualifications ; 
and thirdly, the man’s desires. The orders 
from the Chief of Air Service require 
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that a certain proportion of the students 
of this school be placed in each of the 
22 courses which are taught, in order that 
each course may be operating at its full 
capacity at all times. This is necessary in 
order to supply the organizations with 
specialists in the wide and varied trades 
necessary to properly carry on Air Sery- 
ice work. To meet this condition, men 
sent to this school for instruction must 
in many cases be placed in courses which 
at the outset they do not desire. It can 
readily be seen that if these men were 
simply ordered to take a course and placed 
in that course without further notice, a 
great loss of efficiency would result, for 
while a man can be placed in a course of 
instruction he cannot be forced to learn 
nor to take an interest in his work. Men 
would be dissatisfied and the morale of 
the school would greatly suffer therefrom. 
The task of “selling’’ the various courses 
to the men devolves upon the Trade Test 
Department. It is something which re- 
quires tact, judgment, and a high degree 
of diplomacy, not to mention the great 
amount_of time. 


It is due to the great amount of atten- 
tion and conscientious application given to 
this matter that the present efficiency of 
the Trade Test Department is, as before 
stated, 97.8 per cent. As a testimonial to 
the success of this method, several men, 
who have completed courses have come to 
the Trade Test Department upon gradu- 
ation and candidly admitted that in “sell- 
ing’ them the course of instruction, other 
than that which they thought they desired, 
the Trade Test had benefited them, and 
students, materially. 


The compilation of statistical reports 
above mentioned does not cover the period 
from July, 1921, to the present date, and 
of this period much can be said. The first 
outstanding event in the life of the Trade 
Test Department for the period named 
was the ordering of the Chief Trade Ex- 
pert to Mitchel Field, Long Island, N. Y., 
where he interviewed and trade-tested 600 
enlisted men for the purpose of ascertain- 
ing their mechanical and mental qualif- 
cations. These qualifications were for- 
warded to the Chief of Air Service’ for 
file and reference. Closely following this, 
150 men reported to the Air Service Me- 
chanics School from Mitchel Field for 
courses, as a direct result of the trade- 
testing carried on shortly before. It is 
needless to say that these men proved to 
be very exceptional material, compared 
with a later detachment of enlisted men 
who had not been classified. Thus, the 
value of the Trade Test was again exem- 
plified. Following this was a period of 
inactivity, due to the reduction of the 
army. However, with the transfer of the 
Air Service Mechanics School from Kelly 
Field, San Antonio, Texas, to Chanute 
Field, Rantoul, Ill, the old “go-get-em” 
spirit was again in evidence in the recruit- 
ing drive, which took place in December, 
1921, and January, 1922. In selecting men 
for enlistment, all candidates were given 
a short preliminary test by the officer in 
charge of the recruiting station. If, in his 
estimation, the applicant was deemed de- 
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sirable, he was sent to Chanute Field and 
given a trade test to further determine his 
qualifications. If found suitable for the 
Air Service by the board, they were en- 
listed. Before being placed in courses of 
instruction, all men enlisted were again 
trade-tested and their records made. Dur- 
ing the recruiting drive 713. men were in- 
terviewed by the Trade Test Department 
to determine their qualifications for enlist- 
ment in the Air Service. Of this number, 
119 were rejected by the Trade Test De- 
partment as possessing neither the mental 
nor mechanical qualifications for Air Sery- 
ice work. Of these 119 rejected men the 
Trade Test Department was successful in 
obtaining fifty for other branches of the 
Service. Again, the figures tell a story, 
but not the half of it. They do not tell 
of the midnight oil burnt, of the hoarse 
voices, of the meals missed, of the per- 
spiration splattered and nobly shed through 
the line when the old thermo had contracted 
itself about the zero mark. The foregoing 
little tale of the Department speaks for 
itself. Now let us strike off at a tangent. 


The Officer in Charge of this Depart- 
ment has so many titles that if he had a 
tin badge for each one and they were 
pinned on him, the admiring public would 
have serious difficulty in discovering his 
noble physiognomy beneath the mass of 
medals. In addition to this, he is the low- 
est ranking member of the school’s staff 
and, therefore, catches every job which is 
tossed nimbly down the line. Having no 
alternative, he has to do the work. Never- 
theless, he has spent, does and will spend 
many sleepless nights praying Heaven to 
send a still lower ranking officer to 
Chanute Field so that he can engage in the 
daily diversion of “buck passing.” Some- 
what of an idea of this man’s activity 
may be gleaned from an enumeration of a 
few of his titles, viz.: Officer in Charge 
of Trade Test, E. & R. Officer; Informa- 
tion Officer; Athletic Officer; Publicity 
Officer; Morale Officer; Member of G. C. 
M.; Secretary of Officer’s Club; Engineer 
Officer, 15th Observation Squadron; 
Transportation Officer, 15th Observation 
Squadron, and Athletic Officer, 15th Ob- 
servation Squadron. Again a story is told, 
but not the half of it—not a quarter of it. 
In addition to handling the duties afore- 
mentioned with enviable efficiency, this 
Department is also the recipient of all 
jobs, ordinary, extraordinary and other- 
wise, ie., selling peanuts, near beer, aus- 
tioning off left-overs from the flying cir- 
cus, organizing baseball, football, and 
track teams, building tennis courts and 
baseball diamonds, running picture shows, 
promoting boxing matches and coaching 
athletic teams. 

These are only some of the glorious 
tasks accomplished by this Department. It 
has done everything that is possible to be 
done on a large and well ordered flying 
field, even unto caring for the Pathe News 
camera man, who at one time infested the 
field for the purpose of photographing 
parachute jumps and other aerial activi- 
ties. This Department is proud of its rec- 
ord. “Grin and bear it” is the motto; “Lay 
on MacDuff” is the slogan. 
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Wireless Position-Finding for Aircraft 


The British Air Ministry issued recently the following memorandum: 

Since October. of last year a wireless ‘“‘position-finding’’ system has 
been under trial to enable air pilots to ascertain their position when 
flying on the Cross-Channel Airways. This system has, on several occa- 
sions, proved to be of particular advantage in adverse weather conditions, 
and has been introduced as a regular feature of the civil aviation wire- 
less service. It is a further development of wireless direction finding 
which, during the past two years has proved of such great value to air 
navigation. 

Until last October direction finding work was carried out only by the 
Civil Aviation Wireless Station at the London Air Fort of Croydon, and 
was limited to giving a pilot his compass bearing from that station. “The 
Direction Finding station at Pulham Airship Base, Norfolk, has been 
successfully operated as the second station of the system during the past 
six months, thus enabling two bearings to be taken simultaneously upon 
a single aircraft, and its position determined by plotting the bearings upon 
a chart, the point of intersection giving the aircraft’s position. 

Direct intercommunication between Croydon and Pulham is effected by 
radio-telephony, and the pilot can be informed of his position with a 
high degree of accuracy under normal conditions. The radius of action 
for giving position is approximately 200 miles from the control station, 
which in this case is Croydon. Although primarily designed for radio- 
telephony, the system is equally adaptable for radio-telegraphy; the 
change over being carried into effect by a simple switch in a few sec- 
onds. The position can normally be give within two minutes. Similar 
facilities can be afforded from Croydon to aircraft engaged on inland 
flights and services. 

Several instances have already occurred in cases of fog and storm 
where pilots have been informed of their position and enabled to reach 
their aerodromes in safety. The most noteworthy occasion was in 
February last, when an aeroplane flying over the airway between Paris 
and London was navigated entirely by wireless, the pilot seeing the 
ground only on one occasion for a few minutes. 

Pilots and navigators have been strongly urged in a Notice to Airmen 
which has just been issued explaining the working of the system, to make 
a practice of utilizing on every flight this important aid to navigation, as 
the experience gained in the tse of position finding in good weather 
when pilots should be able to check the accuracy of the positions will 
add to their confidence and proficiency in using the system when flying 
in bad weather. 

It is therefore hoped that they will take full advantage of the oppor- 
tunity thus offered of increasing the security of air navigation. 


British Seaplane Floating Dock 


It is announced that the seaplane floating dock, which has been under 
construction at Sheerness Dockyard to the orders of the Air Ministry, 
has now been delivered as ready for service. For the present, the craft 
has been berthed in the Medway, near Port Victoria. The dock, which 
has an over-all length of 143 ft. and a lifting capacity of 200 tons, will 
accommodate two large modern seaplanes, has thirteen buoyancy com- 
partments, each flooded direct from the sea and emptied by blowing with 
compressed air. The power for the air compressors is supplied by two 
oil-driven dynamos, which also provide the current for lighting and power 
for workshop machinery, capstans, winches and pumps. An interesting 
feature is the supply of petrol to seaplanes from a large storage tank on 
the deck by means of the Bywater hydraulic system.—Flight. 


Franco-Roumanian Co. 


The Franco-Roumanian Air Navigation Co., which has been running 
an air service from Paris to Prague and Warsaw, is now about to in- 
augurate an extension of their service from Prague to Vienna to Buda- 
pest. The new service is to run three times a week, and the time taken 
will be two hours from Prague to Vienna and about 134 hours from 
Vienna to Budapest. 


French Seaplane Contest 


The French seaplane contest (Marseilles-Monaco-Marseilles) was run 
off on April 19th, when six naval and two civilian pilots took part. 
M. Eynac, Under Secretary of State for Aeronautics, evinced the keen- 
est interest in the event, and had flown, in a Goliath, from Paris to 
Marseilles, in 514 hours flying time, a couple of days previously, in order 
to be present at the start and finish. The finish found M. Poiree, on a 
135 h.p. Clerget-Caudron, the winner in 5 hours, 1 min., Brou on a 
Farman being second in 8 hours and 14 minutes. 


Aircraft Industry in Austria 


The Australian Aircraft & Engineering Co., has recently submitted a 
request to the Government for a subsidy to establish and develop the 
aircraft industry in Australia. The company states that, unless further 
orders are placed by the Government, it will be out of work in three 
months, on completing the six Avro aeroplanes it is now working on at 
Mascot, New South Wales. Australian timber is. being used by the 
company, and it builds all parts of the aeroplanes except the engines. 

Industrial Austrahan. 


Aviation in Argentina 

It is estimated that there are 173 aeroplanes in Argentina, of which 
53 belong to the army. Of the total number, 88 are French, 30 are 
American, 24 are British, 4 are Italian, 11 are German, and 16 are 
of various makes. The Compania Rio Platense de Aviacion made 84 
trips and carried 281 passengers between Buenos Aires and Monte- 
video up to March 1. The cost of the round trip between the 
two cities is 140 pesos, including the automobile transportation to 
and from the field. The time of flight is 1 hour and 45 minutes, in 
contrast to the trip of 9 hours by boat which costs 45 pesos. (Trade 
Commissioner George S. Brady, Buenos Aires) 


Commercial Aviation in Peru 


The existing transportation situation in South American countries 
appears to be one requiring considerable development, and to those 
who find it necessary to make frequent journeys over long distances 
it means much delay, discomfort and inconvenience. The remedy 
for this state of affairs would appear to lie in the advent of commer- 
cial aviation which, if organized along the proper lines, should tend to 
greatly facilitate travel and aid in no small measure in the develop- 
ment of those countries. 
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A recent issue of the West Coat Leader, Lima, Peru, prints an 
interview had with Gen. A. S. Cooper, Representative in Lima of the 
Peruvian Corporation, giving an interesting account of an aeroplane 
journey made by him to inspect. his Company’s properties in northern 
Peru, using one of the machines of the Cia. National Aeronautica, 
He returned safely from his trip after an absence of six days, having 
covered an area of territory which by normal means of transport 
would have required as many weeks. 

In the course of his interview, General Cooper spoke as follows: _ 

“My difficulty in making periodical inspections of our properties in 
Chimbote, Trujillo, Pacasmayo and Paita is the steamer communications. 
At the best, by using launches, motor cars and steamers, it is possible 
to do it in about 25 days. This means about 10 days’ work, 15 days 
waiting and traveling, with much discomfort and inconvenience. _ 
managed to hit off a Paita connection, but gave up the problem in 
despair of steamer connection in anything like reasonable time for 
the other ports. : 

“Tt occurred to me to ask Mr. Mott to call, with the result that he 
assured me that his company could solve the problem without the 
slightest difficulty. He informed me that he made a specialty of sate 
commercial flying and offered to place an aeroplane and pilot at my 
disposal at what I considered a very reasonable price. _ 

“A short consideration showed me that his propostiion would result 
in a very considerable economy, taking into calculation the saving 
of time and the various expenses incidental to a combined launch, 
steamer and automobile proposition as incurred in my last inspection. 
Although I had some small experience in England of flying during 
war time and was not so certain of the comfort and safety, I, how- 
ever, accepted Mr. Mott’s assurance and left at 11 a. m. on the 22nd, 
in an ordinary Standard Curtiss 90 h.p., with Mr. Moore as pilot. We 
arrived at Chimbote at 3:45, at landing in Supe for petrol. This was 
an amusing incident. Mr. Moore circled over Supe and cut off his 
engine three times and then proceeded to a landing ground about 1.5 
kilometers from the town. He got out of the machine and lighted 
a cigarette, and I said: ‘What happens now?’ He replied, ‘A burro 
will come with gasoline.’ In a few minutes we saw the donkey coming 
over the Pampas, urged by his owner, with three tins of gasoline, equal 
to the number of times that Mr. Moore cut out his engine over the 
town. The humble, but necessary, burro supplied the flying power to 
the machine and we were soon off again. I finished my work at Chimbote 
in two days, and at 1:10 o’clock on the 24th we left for Trujillo, arriv- 
ing at 2:25, and landing on the football ground. 

“We left Trujillo on the 26th, at 1:35, after a very courteous ‘despedida 
(farewell) by the Prefect, Colonel Derteano, and landed at Pacasmayo 
at 2:30. Mr. Moore had never landed at Pacasmayo, but I had given 
instructions for a suitable spot to be marked out—the requirements were 
not fully understood, and we had to land on an incline and across 
wind. However, this did not beat the pilot, and with a wriggle and 
kick and a small pancake he brought the machine to earth in front 
of about 500 admiring natives, for whom the enterprising railway 
manager had run over a cheap excursion. Mr. Moore afterwards 
selected a suitable ground. 

“We left Pacasmayo, homeward bound, at 6:30 a, m. on the 28th, and 
as flying is hungry work, I arranged for desayuno (light breakfast) at 
Chimbote, finished up some work there; left at 10:10, picked up 
gasoline again in Supe, and arrived at Bellavista at 2:45 in the 
afternoon, after a 360-mile flight from Pacasmayo. I ungrudgingly ad- 
mitted after landing that Mr. Mott’s assurances as to security, conven- 
ience and comfort had been entirely substantiated. At no time during 
the journey did I feel any sense of insecurity, and Mr. Moore was 
always ready to start at the time I decided. I was particularly im- 
pressed with the care with which he tried over the machine and engine 
each time before leaving the ground. 

“Whilst passing over barren parts of the coast I teck a nap on one 
occasion and read a book on others. Mr. Moore flies at a very even 
pace and at a_height of between 2,500 and 4,000 feet, and hardly 
uses his controls when in the air—or did not appear to do so—and 
I felt that in case of any mishap he could have landed the machine 
in safety. 

“At times we passed through patches of thin air and experienced 
some bumping which, to a comparative novice, is a little disagreeable, 
but the extraordinary control which Mr. Moore has over his machine 
minimized the discomfort, which probably would not be felt at all 
after more experience. 

“Even on the barren stretches of coast the coloring is always wonder- 
fful, and when over the openings of the various fertile valleys the 
view is extraordinarily pretty, especially after leaving Salaverry and 
approaching Santa Catalina Valley. One sees Trujillo appearing in a 
beautiful green setting, with its neat squares and streets and eastern 
looking churches and coloring, and a little beyond the Inca remains 
of Chan Chan are very clearly marked, also with squares and streets. 

“The Chicama Valley with its enormcts extension of intensive sugar 
cultivation is also very notable, with the large factories of Cartavio and 
Casa Grande. At about 4,000 feet the whole valley is spread out before 
one, 

“T was sorry when the journey was over and also to say good-bve 
to a most pleasant traveling companion, and I shall certainly repeat 
the experience when occasion offers. A trip of this kind opens one’s eyes 
to the possibilities of carefully organized commercial flying, especially 
in a country of difficult communications like Peru.” ; 


4 Austria’s Air Achievement 

The Australian Controller of Civil Aviation, Colonel H. Brins- 
mead, has set about his task in a wholehearted manner as the aerial 
routes already started in Australia bear witness. In connection with 
this work Colonel Brinsmead has recently completed a 9,000 miles aerial 
tour on the “Bristol” Tourer provided for his use. 
which thousands of miles of practically unknown country were trav- 
ersed, ranks as one of the finest flying achievements which has yet 
been recorded. To carry out this trip by any other than the aerial 
route would have been practically impossible. ‘This flight must be 
added to the aeronautical feats already achieved 
tralians as Sir Ross Smith and Lieut. MacIntosh, and speaks well both 
for the Australian flying spirit and for the British design and work- 
manship embodied in the machine. 


Sd _ Brancker Civil Aviation Director x 
The fies ae Mey announces :— 
ajor-Genera ire Wi SBranckéer, ; Ke GaeRoreA Sarum. 
appointed Director of Civil Aviation in the Air Ministry, — Maas 
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ELEMENTARY A AERONAUTICS 


Model Aeroplane Details 


(To be continued next week with illustrations of details 
mentioned ) 


ETAILS are an important consideration in anything, 

and especially in model aeroplanes.. Therefore it would 

be well for anyone attempting to build a model to 
study carefully the drawings of the model, and_more care- 
fully study the details. Many of the I. M. A. C.’s so-called 
“secrets” are in this list of details; most of them have been 
used in the record breaking models and have enabled the 
club to capture and retain the whole ten of the officially 
recognized world’s records. The records in no instance were 
made during freak weather conditions or from a favorable 
altitude—the field over which the land records were made 
being nearly as flat as the lake over which the Hydro records 
were nade. These models hold their records on their merits 
alone, which means attention to details and design. 


“CANS”—Tractor 


Cans are one of the chief reasons for the light weight 
of the machines of the I. M. A. C. members. Even beginners, 
by the use of these cans, exceed the records held outside 
the club. The principle is so very simple—being the same 
practically as the eyelets on frail flexible fishing rods. By 
keeping the pull in either case more nearly parallel to the 
stick or rod, the fullest compressive strength of the material 
is utilized, because the sticks are not put to near so great 
a bending strain. 

The first cans were really cans for they were in the form of a 
sleeve an inch or more in length and made from a tin can 
strip. Aluminum was then tried in the search for light weight. 
Then light strips of bamboo were used with a great deal 
of success for they were very light and stood a great deal 
of punishment; but one had to be very good at bending bamboo 
to make the small curves necessary. 

Steel piano wire seems at this date to be the best for 
they are light, strong, and easy to form. The wire can even 
be flattened to streamline but this is not necessary. Great 
care should be taken not to get the cans too small or the rub- 
ber will catch on them. The size of the wire used is usually 
about as follows: No. 8 for six strands on a tractor, except 
the rear can which is always heavier to take the force of 
the rubber should it break, and others in proportion to the 
amount of rubber they must stand. The size of the opening 
runs about as° follows: for two strands.of 1/32” sq—5/32” 
dia. cans; 2 st. 1%” x 1/32 flat—7/32” dia.; 2 st. 3/16” x 1/32” 
flat_14” dia.; 4 st. 3/16” x 1/32” flat—34” dia.; 5 st. 3/16” x 
1/32" flat—7/16” dia.; and for 6 st. 3/16x 1/32” flat rubber, 
¥4” oval cans were used. The cans never receive any great 
strain except when the rubber breaks and this should not 
happen very often. However, care should be taken to fasten 
the cans securely to the stick for many contests have been lost 
through the loosening or losing of a can. 

“CANS”—Twin Pusher 

Twin push cans should be made of slightly heavier wire 
than is used for tractors on the same number of strands, 
because they are usually only. supported on the one side. The 
opening may also be made larger for they do not take any 


strain unless the wing or a bad landing temporarily bends 


the motor-base, while the cans on a light tractor motor-base 
take some of the constant bending pull which must be kept 
as low as possible by small cans keeping the rubber close 
to the motor-base. In a twin there is no bending strain except 
at the rear can next to the propellers which can be stopped 
by a thread across the X brace.- Two, or better still three 
cans is the common number for twin or tractor. 

; “S”” Hooks 

A—is the old style of “s” hook. It always slipped out of 
the winder or the front hook of the model and caused much 
trouble. B—is a much better shape of “s” hook for it. will 
not tear the rubber when it is being slipped into the hook 
and if properly made it will not slip out of the front 
or rear hook as the case may be. There is more wire in it 
but it is a much better hook and is not much more difficult 
to make. C—is no better than B except that it can be made 
of lighter wire because of the safety hook arrangement. It is 
unhooked like a safety pin and the rubber inserted then it_is 
locked up again. No. 5 wire will hold 2 strands of 1%” flat 
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rubber; No..7, 2 st. 3/16” flat rubber; No. 11, 4 st. 3/16” 
flat rubber; No. 12, 5 st. 3/16” flat; No. 13, 6 & 7 st. ete. 
This covers all the power units common to I. M. A. C. models. 
One or two sizes smaller wire can be used with the safety 
hooks but that is getting on dangerous ground. Always 
have the one side of the “s’ hook big enough to fit in the 
winder yet small enough to prevent it from coming unhooked 
during flight. 


Twin-Push Motor Hooks 


Hooks for large or small machines can be made as shown. 
A good plan is to have the eyelets that the “s” hook fits into 
longer than seems necessary in order that there will be no 
opening for the “s” hook to slip out of. The wire sizes are the 
same or one size larger than the “s”’ hook for the same num- 


_ber of strands. 


Tractor Motor Hooks 
Follow the same good plan of extending the wire past the 
upright piece on the part where the “s” hook fastens, to 
prevent the “s” hook from slipping around and coming out. 
When a frail wire hook is used the rear end of the eyelet should 
be twisted around the upright part of the eyelet to prevent 
it from coming out. 


Hangers and Bearings 

These hangers are of the lightest and strongest style as 
well as the simplest bearing in one piece yet devised. “C” 
shows a common. nail without a head as used in making a 
bearing. “B” shows the nail flattened on both ends and 
drilled through the head end. “A” shows the finished hanger 
after being bent and the drilled hole countersunk from the 
rear, filed smooth, corners rounded, and the position it is 
mounted on a twin pusher. 


Wire Bearings 

Wire bearings suitable only on small models and then mostly 
on tractors. “A”shows one kind fastened to the top of the 
motor-base. ‘“B” is a variation in which the one end is pushed 
through and bent on the bottom of the stick. This is not 
supposed to come loose but if “A” is fastened on well the 
extra trouble required to make “B” is wasted. Make the 
hole as round as possible. 


Motor Base Sections 


Motor base sections are an important consideration for at 
least one quarter or more often one third of the total weight 
is in the frame. “A” is the most common style of motorstick. 
It is generally pine or spruce planed to size with the cor- 
ners well rounded for streamline. The size shown in the 
drawings would easily hold five strands and would hold six 
if well braced on a twin push. For a tractor it would just 
hold four strands and possibly five well braced with cans. 
“B” is a section of a hollow spar (incidently a section of 
B. Ponds record tractor). The easiest way to make these 
is to make a U-shaped section and then glue a cap on to it. 
The cap must be fastened securely. The spar should be held 
tightly against.a flat surface while the glue is setting. The 
U-shaped section of the cap can be quickly made to the 
approximate size on a circular saw and finished with a plane 
and sandpaper. 

“C” is the section of a Balsa spar suitable for six strands. 
This spar is well rounded to streamline it. “D” is practically 
a full size section of Mr. B. Pond’s dual world’s record 
channel-spar twin push frame. This frame stood five strands 
nicely. It was easily constructed with the use of a rounded 
wood-carver’s chisel. ‘“‘C’-“D” are not suitable for tractors 
but a Balsa spar of the size and shape of “B” should hold 
(hold in this case means just hold) five or six strands or 
about the same as a hollow pine spar of the size shown with 
walls .025” in thickness. “B” will hold 8 or 9 strands on a 
twin pusher. 


Balancing Hook 


A balancing hook for propellers is made from a small piece 
of piano wire. The shaft of -fthe propeller “C” rests down 
on “B” and rests up against “A”. With the aid of this 
hook the heavy side of a propeller can be detected and 
corrected. All propellers must be accurately balanced for the 
best results. 

(To be continued) 


Overland Radio of Air Mail Completed 


Some time in’ the near future, when 
you are juggling with your controls and 
get on a moderately long wave, if you 
should happen to hear some one saying 
“This is Jones, on No. 6 night mail, west- 
bound, in thick fog, altitude 3,000 feet,” 
do not be surprised nor alarmed. You will 
be listening to one of the United States 
air mail planes reporting by radiophone. 

The Air Mail Service is doing some 
wonderful pioneer work, despite the fact 
that Congress has been extremely nig- 
gardly in allotting appropriations to that 
important service. It is laying the foun- 
dation for the future commercial air trans- 
port that will revolutionize physical com- 
munication in this country. In addition to 
this, however, it is also developing the 
most modern form of instantaneous com- 
munication which will materially aid in 
removing the last remaining preventable 
cause of aircraft danger. 

The splendid program of communica- 
tion development planned by the Air Mail 
Service is now being completed and should 
be in full operation within the next six 
months. This program will include a com- 
plete network of intercommunication 
across the entire transcontinental air route, 
as well as complete means of intercom- 
munication between aircraft and between 
aircraft and ground stations. 


Radio Compass System Complete 


In addition to this there will be a com- 
plete system of radio compass stations to 
guide machines straight to their destina- 
tion, and there will also be radio field lo- 
caters, which will enable aeroplanes caught 
in a fog to spiral gracefully down to a 
safe landing in the center of the field, de- 
spite weather conditions. With these 
complete systems in full working condi- 
tion night flying (which is imperative to a 
successful air mail service) will be made 
not only possible, but measurably safe. 

The most remarkable thing about this 
development is the fact that the officers 
responsible for it did not permit the parsi- 
mony of Congress to interfere with their 
plans. Having been cut down to the last 
cent by an unsympathetic appropriating 
body, the officers simply changed their tac- 
tics and developed the more essential parts 
of the system first, and left the applica- 
tion of the entire system to a more favor- 
able period. The story of their achieve- 
ment is best told in chronological form, 
and it is a story of real. historical value. 

It began shortly after the inauguration 
of the Air Mail Service, when the only 
practicable route was between New York 
and Washington. In the latter part of 
1919 extensive experiments were made 
with radio direction finders upon aircraft 
flying between those two cities. The in- 
struments upon the aeroplanes were de- 
signed with the prime idea of simplicity 
compatible with successful operation, in or- 
der that a minimum amount of attention 
would be required of the pilot. These ex- 
periments were eminently successful, and 
as a result of them the surest method of air 


navigation has been developed—the radio’ 


compass: 

During the period of these experiments 
it was realized that while the radio direc- 
tion finder and the radio beacon stations 


would permit an aeroplane to determine its 
exact position, the system itself would not 
permit a pilot to make a safe landing in 
foggy weather when he had reached his 
landing field. 


Radio Field Locater Developed 


The solution to this difficulty, it was 
realized, lay in devising a system of radio 
communication that would indicate to the 
pilot just when he was over the center 
of his landing field, so that he could spiral 
gently down through the fog. As a result 
of this determination the radio field locater 
was developed successfully. 

In the fall of 1920 radio communication 
and radio. aids were applied to the big twin 
engined Martin mail planes and a radio 
operator was placed aboard the machines 
of this type. In the terse words of the 
official report upon these operations “great 
success was obtained and these radio ad- 
juncts were developed to a_ practical 
point.” 

It was at this juncture, however, that 
Congress stepped in and put the brakes 
upon further rapid development by cutting 
down the already meager appropriations 
for this service. As a result of this situa- 
tion the officials of the air mail service 
were compelled to abandon completely all 
further experimentation with radio ap- 
paratus aboard the aircraft, and due to the 
act of Congress the air mail planes have 
been flying for two years without any of 
these necessary means of communication. 

In the mean time, however, the officers 
of the air mail were not to be discouraged 
by this situation; so, thwarted in their 
major purpose, they went ahead as best 
they could with the facilities at their dis- 
posal. The result is that after two years 
of intensive work there exists at the pres- 
ent moment a complete network of inter- 
communication across the country operated 
by the air mail service. 


Fifteen Stations in Service 


This communication service consists of 
no less than fifteen five-kilowatt arc wire- 
less telegraph stations and one large radio- 
phone communication. The former have 
a normal daylight communication range of 
approximately 400 miles, and of course, 
much further at night. In addition to 
their value as a means of intercommuni- 
cation the stations can also be used for 
airplane control work—such as radio direc- 
tion finding and for the purpose of issuing 
orders to pilots of mail planes while they 
are en route between two air mail sta- 
tions. 

Now that this ground system has been 
established, officials of the Postofice De- 
partment, in a letter, inform me that the 
work of equipping airplanes with direct 
finders and radio telephones is now under 
way. The preliminary installation is now 
being made, and there is every prospect of 
the operation of a complete system on 
the planes within the next six months. 
The work is being done in conjunction 
with the plans for the development of night 
flying along the transcontinental air routes. 

As a result of the splendid development 
program of the air mail service, the in- 
vestment represented in the establishment 
of the transcontinental communication sys- 
tem has been wisely made, and from pres- 
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ent indications the government will soon 
recover its cost in the amount saved from 
the transmission of messages. In this 
connection the report sent to me reads as 
follows: 

“Our ground control stations now han- 
dle an average of about 600,000 words a 
month at a cost of approximately $0.007 
a word, based on expenses of operation 
and maintenance over the whole circuit.” 

This in itself is:a remarkable record, 
but when the possibilities of the system 
in connection with rendering safety serv- 
ice to aircraft are taken into considera- 
tion also, the value of the investment to 
the people of the country becomes appar- 
ent. There should be no stifling of the 
air mail development.—Jack Binns, in N. 
Y.° Tribune. 


Almost Twenty Thousand Radio Senders 
in U. S. 


A survey of all radio transmitting sta- 
tions licensed by the Department of Com- 
merce shows that there are 19,067 stations. 
Of this number 15,495 are amateur sta- 
tions, 348 experimental, 2,783 American 
ships, and the balance, 439, commercial 
stations. : 

Of this last number, there are today 
274 broadcasting stations, known as lim- 
ited commercial stations. They comprise - 
universities, municipalities; newspapers, 
electrical manufacturers and retail stores, 
sending entertainment or information on 
weather, crops and market reports. 

The growth of this class of radio sta- 
tions has been remarkable; it jumped 
from sixty-seven stations a little over two 
months ago to 274 today. Applications are 
filed on an average of about three or four 
a day. 

Transmitting Stations 


Trans-oceanic ©)... 8 oh) eee 11 
General public or “ship in shore”... 31 
Poimtsto. point... fi. use eee 124 
Broadcasting’ 22). is. ens 274 
Ametican ships... .asseme mv ahs oe 2,783 
Experimental: \ ys. eee 225 
Technical and training schools..... 123 
Amateur 02) 2. 2 Ase eee 15,294 
Special: amatetits. ascension 201 

Total. tke tin ee nee 19,067 

Amateurs by Districts 

1=~Boston. is uh Baie seen 2,490 
2— New + YVorleetene en AYE nr 2,313 
3=-Baltimore* ..463 bee 1,831 
4- Baltimore (Savatinah)) ene 319 
5-=New ,Orleans 7.0). eee 699 
6—San, Hranciscos....1s:eee eee 1,616 
7—Seattle. sav: is) ee eee 726 
8— Detroit nace ee eee 2,393 
O= Chicago. cant. tees eee oe 2,907 

"Lotal «ik csi ct ee 15,294 


The Department of Commerce does not 
regulate or record receiving stations and 
will not guess at the total number, now un- 
officially estimated at about a million and 
a halt 


Pick With Care The Parts for Loud 
Speaker 


By B. BrapBURY 
Radio Engineer, General Electric 


After some weeks or months of listen- 
ing to radio broadcast programs by the use 


- of head receivers, it generally becomes de- 


sirable to install a loud speaking device 
which will make the signals audible 
throughout the room and enable several 
people to hear from at the same time. 
There is also the further desirability of 
securing signal intensifiers loud enough for 
dancing or concerts, where the music must 
be heard throughout a fairly good-sized 
hall. 


To secure this amplification and ‘at the 
same time maintain the original quality of 
the signal, it is necessary to observe a num- 
ber of precautions in the selection and 
operation of the apparatus used. 


Assuming that the signal directly from 
the detector is of good quality and loud 
enough to be heard distinctly in the head 
receivers, our problem is chiefly concerned 
in the maintenance of this quality, since 
it is a comparatively simple matter to ob- 
tain the necessary intensity. 

In order to eliminate or minimize loud 
speaker distortion it is necessary to know 
the causes involved. The source of trouble 
may be in the amplifier, in the loud speaker 
itself, or in both. 

For good amplification of telephone sig- 
nals the interstage transformer should be 


capable of giving a uniform transfer of 


voltage from about two hundred to three 
thousand cycles a second. A good many 
transformers in use do not do this, and 
their operation is one of the principle 
causes for unsatisfactory signals. For any 
particular plate voltage applied to an ampli- 
fier tube there is a corresponding value of 
negative grid voltage which should be 


applied in order to operate upon a straight 


* 


original signals. 


phragm to its limit of travel. 


portion of the characteristic curve, and 
thus secure uniform amplification. With 
forty volts on the plate the negative 
grid bias should be about one volt, and 
with 100 volts on the plate the grid bias 
should be about four volts negative. Stand- 
ard amplifier tubes will generally operate 
with two tubes in cascade without over- 
loading them. Where more volume is de- 
sired for very strong signals it is prefer- 
able to use for the third stage a small- 
power tube with three or four hundred 
volts on the plate. The grid voltage in 
this case should be about twenty to twenty- 
five volts negative. This will hold the plate 
current down to normal value and operate 
upon a straight portion of the character- 
istic. It is also well to use reactance 
coupling between the second and _ third 
tubes, as this will cause very little distor- 
tion and will give good amplification. 


For connecting to the loud speaker, 
especially when using a power tube for 
the last stage, it is preferable to use an 
intermediate transformer with the proper 
constants, instead of placing the loud 
speaker directly in the tube plate circuit. 
This keeps the plate current out of the 
loud speaker winding and prevents the 
polarizing effect that it would have upon 
the diaphragm. 

A two-stage amplifier will generally 
give enough intensity to operate a loud 
speaker in an ordinary living room, while 
the loud speaker mechanism itself may be 


of the head telephone type with a suitable 


horn. Some receivers operate very well 
at moderate intensities, but when very 
strong signals are applied to them they 
vibrate so violently that the diaphragms 
hit the pole pieces and produce harsh 
-sounds instead of good reproduction of the 
To handle the proper 
amount of energy, therefore, the con- 
struction must be such that reasonably 
strong vibrations will not force the dia- 
The ma- 
terial and shape of the diaphragm are also 


important in determining the resultant 
tone qualities, since whatever natural 
periods of vibration it may have will bring 
out certain tones in greater proportion 
than they should be to the remaining tones 
of a musical selection. ; 


The size, shape and material of the 
horn are likewise important factors in the 
final result. The high natural period of a 
small horn will tend to accentuate the 
higher tones to the exclusion of the lower 
ones. The material from which the horn 
is made should be some substance which 
will not vibrate readily and produce rat- 
tling sounds.—N. Y. Tribune. 


Loop Aerial for Autos Made Upon a 
Parasol 


Many types of portable wireless receiv- 
ing sets have been devised, but in all cases 
it is necessary to provide a ground to com- 
plete the circuit and in most cases it is 
necessary to stretch an aerial when sig- 
nals are desired. Neither is necessary in a 
new parasol receiver just recently per- 
fected by John B. Taylor, consulting engi- 
neer of Schenectady. 

This parasol outfit is very simple in 
construction and easy to operate. It is 
very compact and light. A loop aerial of 
braided copper wire, which is very flex- 
ible, is sewed to the covering of the para- 
sol in parallel lines, resembling braid, near 
the edge. Either end of this wire leads 
through eyelets along the main road to the 
handle, where a small condenser and 
crystal detector are attached. By varying 
the condenser, the set may be tuned for the 
different sending stations’ wave lengths. 
On this small apparatus on the handle are 
attached the headphones, and all that is 
necessary to hear the signals or concerts 
from any station within the range of a 
crystal receiver is to point the parasol in 
the direction of the station. It operates 
much the same as a loop aerial in this 
respect. 


The parasol can be lowered just as 
easily as any parasol. There is nothing 
freakish about its apearance and when 
closed looks just the same as any other 
parasol. 


Mr. Taylor has made frequent tests of 
the device in the vicinity of Schenectady 
and has been able to hear signals and 
music broadcast from WGY, when ten 
miles away. Evenings while motoring in 
his car, he raises the parasol in the back 
seat and can plainly hear the concerts 
from WGY while riding about the sub- 
urban sections of Schenectady. 


Protest Radio Ban on Political Talks 


Washington—The American Radio As- 
sociation is dissatisfied with the decision of 
the Government to refuse permission for 
the broadcasting of political speeches by 
Government radio and intends to seek a 
modification of the new rule. 


F. W. Brown, executive officer of the 
association, said that he would take up 
the matter immediately with Secretary 
Hoover with a view to having him issue 
orders that beginning two weeks prior to 
the November elections and lasting until 
election day, candidates for public office 
shall be permitted to use the Government 
radio stations for broadcasting addresses 
during certain hours of the day. 


“The majority of people are interested 
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in politics,’ said Mr. Brown. “Through 
a canvass of the thousands of members in 
our organization, we find that approxi- 
mately two-thirds are eager to hear the 
various men running for office. Such a 
step taken by the Government would meet 
with the approval of the majority of radio 
enthusiasts, we feel certain, providing that 
there is a limit of two weeks, and permis- 
sible during certain hours of the day only. 
We do not think that the air should be 
full of political speeches all day long, how- 
ever.” 

The decision of the Government to re- 
fuse permission for the use of its radio 
service for broadcasting political speeches 
was announced on May 20, when Theodore 
Roosevelt, Acting Secretary of the Navy, 
notified representatives of the Woman’s 
Party that he would be obliged to deny 
their application for the use of the naval 
radio service for broadcasting speeches 
and music on the occasion of the dedica- 
tion of the Woman’s Party headquarters 
in Washington on May 21. He gave as a 
reason that it had been decided to dis- 
continue the practice of permitting naval 
radio to be used for political purposes. 


The action of the Acting Secretary of 
the Navy caused surprise, as Secretary 
Denby was understood to have granted 
previously the permission sought by the 
Woman’s Party received a letter from 
cation ceremonies the officers of the 
Woman’s Party received a letter from 


_ President Harding withdrawing the ac- 


ceptance he had given in December to the 
invitation to attend the dedication. No 
explanation for the declination was con- 
tained in the President’s letter. 


There has been considerable mystery 
over the action of the President and the 
Acting Secretary of the Navy. Nothing 
has appeared to indicate that either the 
President or Acting Secretary Roosevelt 
had any objection to the Woman’s Party 
as an organization, but it is evident that 
the rule to refuse permits to use Govern- 
ment radio for sending out political 
speeches had a connection with the dedi- 
cation of the party’s headquarters. 


Radio Controlled Aeroplanes 


Control of aeroplanes by radio is re- 
corded as a notable achievement in France. 
A large machine was taken up. The pilot 
allowed his “ship” to be maneuvered for 
over an hour by wireless operators in a 
land station far below. At a given signal 
the pilot resumed control and landed. 


Government Gets Share Radio Boom 


Over 2,000 per cent increase in revenue 
was derived by the United States Govern- 
ment from private and commercial radio 
stations in 1921 over the year 1917. The 
earnings of these stations are estimated to 
be in excess of $1,600,000 and show a profit 
of more than 15 per cent on the Govern- 
ment’s investment of $25,000,000. 


* 
Sweden to Talk to America 


Sweden expects to talk direct to Amer- 
ica when the gigantic station in that coun- 
try is completed. An agreement with the 
Radio Corporation of America and the 
Swedish State Telegraph Board will bring 
about the undertaking. Sweden’s wireless 
communicatioris are now dispatched from 
the station at Stavanger, Norway. 
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LOOK! 


MARVIN A. NORTHROP OFFERS 


New JN4Ds, less motor, otherwise complete $ 525.00 
New Standard J1s, less motor, otherwise complete .... 575.00 
Complete new sets Standard J1 wings, wires, struts, 

cables, tail unit, ailerons and center sections, less 

than $200.00. Write for price. 
Thomas Morse Scout, complete; motor, everything .. 
Three passenger Avros, Le Rhone or Clegget 
New copper tipped propellers OX5 and OXX6 
New OXX6 Curtiss motors 
Used OX5 Curtiss motors 
Dope, linen, cotton, goggles, wheels, tires, landing gears, single 
panels. What do you want? 

AGENTS WANTED 
Write or wire, 


MARVIN A. NORTHROP 
c/o Minneapolis Athletic Club 


Minneapolis, Minn. 


450.00 


MOTOR REBUILDING 


CYLINDER GRINDING 
ALUMINITE PISTONS 


Iron Pistons, Piston Pins and Rings. 


COMPLETE MOTORS 


Parts for all airplanes and motors. 


Fineet equipment in U. S. for motor work. 


GREEN ENGINEERING COMPANY 


Dayton, Ohio 
Main St., at Burns 


PLYWOOD 


Water Resistant Panels 


Made According to 


Government Specification 
Any Size or Thickness 


New Jersey Veneer Co. 


Paterson, N. J., U.S.A. 


Aerial Photographs 


\X ] E are always in the market 
for good aerial photographs, 
and we invite our readers to sub- 


mit to us aerial views of 
landscapes, seascapes, forests, 


mining regions, etc. Address: 
Photo Department 


AERIAL AGE WEEKLY 


280 Madison Avenue New York 
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TRADE MARK 


DOPES AND COVERING MATERIALS 
Can be obtained through 


JOHNSON AIRPLANE & SUPPLY CO. Dayton, O. 
FLOYD J. LOGAN 712 Superior W. Cleveland, O. 
F.C. AYARS 329 East 81st St. Los Angeles, Calif. 
JAMES LEVY 2055 Indiana Ave. Chicago, Ill. 
DE LUXE AIR SERVICE Asbury Park, N. J. 


ROBERTSON AIRCRAFT CORP., 
5248 Oakland Ave., St. Louis, Mo. 


or from 


TITANINE, Inc., Union, Union County, N. J. 


NOW AVAILABLE FOR YOUR AUTO 
“The Plug That Cleans Itself’’ 


Saves More 
Gane aaa “ Power 


GUARANTEED CARBON AND OIL, PROOF 


Recognized as the best for aeroplanel 
its success for automobiles is nidurou 


B-G CORPORATION 


33 Gold St., New York 


if your dealer cannot supply you, send us his name and $1.00 
for each plug, stating name and year of manufacture of your 
ear. 


1 d Ave. ut 
Aluminum Gasolene Tank Co., 24 Av& 4th St: 


Tel. Flushing 0348 23 Min. from G. C. T. 


Aluminum Tanks Welded 


any size, by man who knows aluminum, Guaranteed to stand up. 
It will not peel. It will save weight. Aluminum tanks are here to 
stay. Plenty of expert welders. It will pay you to investigate. 
See us for prices. Cowls, streamlines, fenders, hoods. Every- 
thing that is made of aluminum. Satisfaction guaranteed. 


FIRST KITE TO LIFT A MAN IN AMERICA 


KITES 


of Every Description for Every Purpose 
Varying in size from the 18 foot War Kite te the 
Toy Sizes for boys 
SAMUEL F. PERKINS 
14 Rockland Ave. 
USED BY THE UNITED STATES GOVERNMENT 


Dorchester, Mass. 


Se 
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Cox Klemin Aircraft Corporation 


Consulting, Designing & Constructing Engineers. 


Contractors to U. S. Navy, U. S. Army Air Service, U. S. Air Mail. 
College Point, L. 1., N. Y. (23 min. from Penn. Sta.) 


Telephone: Flushing 4127 


MF FLYING BOATS 


We have purchased from the Navy all the remaining MF Flying Boats, 57 in 
number. — 


These are new, unflown and in perfect condition. 


Our prices are: 


MF Flying Boat, without engine, f.o.b. Philadelphia or f.o.b. Pensacola, 
Ey, Ce So Oa eee aa $675.00 


MF Flying Boat, two seater, with 100 H. P. OXX6 motor installed, ship 
completely tuned up and ready for flight, f.o.b. College 
Pawnee N.Y S-.. <A ean. ps eee $1700.00 


MF Flying Boat, reconverted to 3 seater, equipped with 150 or 180 9 Oe 
Hispano, f.o.b. College Point, L. I., N. Y. Model 
Oa Be oe Se) vx cdc SI US, G's dh $2900.00 


This is a real opportunity, probably the last of its kind. 


Correspondence with Distributors invited. 
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COMMUTING 
TAXI SERVICE 
AERIAL EXPRESS 
CAMPAIGNING 
SELECTING LAND SITES 
OILFIELD SURVEY 
CARRYING PAY-ROLLS 
DELIVERING FRESH FISH 
CIVIC PLANNING 
FOOD DISTRIBUTION 
FILM DELIVERY 
AVIATION SCHOOLS 
LAYING OUT LOGGING ROUTES 
MAIL CARRYING 
FOREST FIRE PATROL 
AERIAL PHOTOGRAPHY 
MAKNG MOTION PICTURES 
RANCHING 
MISSIONARY WORK 


USED 
JN’S” 


AND 


CANUCKS 
$650.00 UP 


READY-TO-FLY 


People who know little about aeroplanes may think 
they are useless playthings—simply hobbies for men 


of wealth. Curtiss experience, however, disap- 
proves any such idea, as most of our purchasers are 
people of moderate means—and most of our sales 
are made for useful commercial purposes. From 
the hundreds of valuable uses to which Curtiss aero- 


planes are placed, a few are: 


COMMERCIAL TRAVELING 

DELIVERY OF CLEARING PAPERS 

FIRE SURVEYS 

CARRYING PRISONERS 

VISITING REMOTE POINTS 
RAILROAD SURVEY 

PASSPORT DELIVERY 

AERIAL TOURING 

AERIAL ADVERTISING 
ASTRONOMICAL OBSERVATION 
EMERGENCY MEDICAL SERVICE 
MARKETING GARDEN TRUCK 
SHEEP AND CATTLE HERDING 
SCOUTING FOR MARKET FISH 
SURVEYS OF DOCKING 
DELIVERY OF PERISHABLES 
MACHINE PART DELIVERY 
POLAR EXPLORATION 
BASEBALL TRANSPORTATION 


AMBULANCE WORK 
WHEATFIELD SURVEY 

AIR EXPLORATION 
BOUNDARY PATROL 

REAL ESTATE SURVEY 

FUR CARRYING 

CARRYING PRECIOUS ORE 
HOSPITAL TRANSFER WORK 
DELIVERING NEWSPAPERS 
RY. TERMINAL SURVEYS 
AERIAL FERRYING 

LIFE GUARD 

CARRYING REPORTERS 
FORESTRY SURVEY 
DELIVERING MAIL AT SEA 
CARRYING PASSENGERS 


AIR TRANSPORT 


These useful enterprises offer numerous opportunities 
for owners of Curtiss aeroplanes. With good ready-to- 
fly used Jennies as low as $650.00 any ambitious pilot 
can get started. Many purchasers have paid for their 
aeroplanes in a single week from profits. Now is the 


e 
time to buy! 
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From Portugal to Brazil by Air 


HE Portuguese aviators who started from Lisbon for the 
South American coast have at last reached their destina- 
tion, but instead of taking a few days the journey con- 

sumed more than two months, the first hop having been made 
on March 30. Captains Sacaduro and Coutinho did not play in 
luck; two of their machines were broken in landing and they 
had to wait at Fernando Noronha until new planes arrived 
from Lisbon. 

Under the circumstances the voyage by seaplane from Portu- 
gal to Brazil, the first westward crossing of the Atlantic by a 
heavier than air flying machine, does not thrill the public as 
did the feats of the NC-4 and Alcock and Brown. The Portu- 
guese made four stops between Lisbon and Permanbuco: the 
Canaries, the Cape Verde Islands, St. Pauls Rock and Fernando 
Noronha. This may sound like cautious proceeding, but some 
of the hops were of about 1,000 miles across lonely seas. 

As the Portuguese Minister in Washington says, the voyage 
at least demonstrated the efficiency of the new methods of air 
navigation. The trip was slow but sure. To be able to reach 
such a tiny target as St. Pauls Rock required precision in 
instruments and their use. The aviators used a new type of 
sextant which is independent of the sea level horizon and 
another instrument which advised them of errors in their 
course more accurately than a compass could do, 

So, aside from the sentimental triumph of the Portuguese 
in being the first Europeans to reach by air the great Western 
republic which Portugal colonized and which speaks her tongue, 
something useful was accomplished by the trip. The aviators 
demonstrated the accuracy of flight and the inaccuracy of land- 
ing methods. It was, as usual, easier to sail than to come to 
earth. But if Louis Brennan has perfected the helicopter the 
problems of landing will soon disappear from aviation —Edittor- 
ial in N. Y. Herald. 


The Flying Contrabandist 
HE forced landing near Croton-on-Hudson of an aero- 
‘k plane carrying whiskey from Canada, with the escape 
of the pilot in a waiting automobile, makes a story of 
unusual interest. A bootlegging airship has not been reported 
before, but it doesn’t follow that it is a novelty to the illicit 
trade in rum. Fiction has surrounded the smuggler with an 
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atmosphere of romance, mainly because he must be daring and 
his occupation involves him in bodily risk. There would be 
a gap in literature if the contrabandist were left out. Such 
was the unknown from Montreal, who seems to have arrived 
at the rendezvous too late to transfer his prize to the “agents,” 
and had to plane down to an inhospitable hill, where he came 
to grief with a crash that involved most of his consignment. 

This fashion of scorning the Mullan-Gage law of the State 
of New York is not likely to be a success at present. The 
exhaust of an aeroplane and the whir of the propellers make 
too much noise, and everybody follows the flight of a strange 
ship with curious eye. The aeroplane is still a spectacle. In 
this case mounted troopers of the State came in hot haste to the 
wreck to seize the contraband and nab the lawbreaker. It 
might have been hard to empanel a jury to convict him if he 
had been apprehended. In course of time there must be a 
State police driving aeroplanes as well as riding horses. Then 
suspicious planes will be “held up” or followed by “traffic 
cops” lying along aerial routes connecting such cities 
Montreal and New York. 

In that day there will be an air code as thick as a volume 
of the Supreme Court reports. Flying will be strictly regulated, 
and there will be aerodromes very few miles, with lighthouses 
at night. Planes will carry numbers to identify them, and 
they will be darting in all directions, carrying passengers and 
perishable freight. Rogues, as well as honest men, will be 
in the air, and the flying police will often have difficulty. in 
distinguishing them. The automobile long ago became a vehicle 
useful in crime, and the aeroplane will also be. All kinds of 
portable, ill-gotten goods will be coursing through the air. 
and thieftaking will become more of a problem than ever. 

Flying cannot be regulated too soon for the protection of 
the public. Commercial aviation is developing rapidly. With 
better safeguards for passengers, more of them are traveling 
through the sky. Air limousines now fly thousands of miles 
without accident. Merchants who want a new market are 
patronizing the air-carriers. Spring fruits and vegetables can 
be delivered fresh hundreds of miles away. . Mullica, down in 
sandy. South New Jersey, is planning to ship asparagus by 
plane to Boston every afternoon. But the bootlegger will cer- 
tainly use the plane to carry his outlawed goods.—Editorial in 
N.Y. Times. 
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THE NEWS OF THE WEEK 


Portuguese Aviators Cross the Atlantic 


PERNAMBUCO, Brazil—The Portu- 
guese naval aviators, Captains Sacadura and 
Coutinho, arrived here shortly after noon 
June 5, having flown in their hydro-aero- 
plane from Fernando Noronha, thus com- 
pleting their transatlantic flight of more 
than four thousand miles from Lisbon. 

The aviators were greeted with a mon- 
ster reception as they landed in the harbor. 
At least one hundred large boats and many 
smaller craft belonging to athletic societies 
and rowing clubs went out to meet them. 
Before coming down the aviators took a 
flight over the city. 

The whole population was delirious with 
excitement. All ships at anchor sounded 
their whistles, church bells were rung, 
automobiles honked their horns and fac- 
tories blew their whistles—all in one deaf- 
ening medley, 

In spite of the rain, the streets of the 
city were thronged, and all business was 
stopped for the day. The three-mile quay 
was crowded from one end to the other. 
The population staged a parade as the 
aviators came ashore. 

The program of receptions and festivi- 
ties which had been planned were cut 
short, because the aviators plan to com- 
tinue their flight to Rio de Janeiro. 

The aviators used three aeroplanes in 
their flight, which began in April. Two 
of them were badly damaged in landings, 
and the time required to ship new planes 
from Lisbon occasioned the delay in reach- 
ing South America. 

The flight from Lisbon to Brazil by 
Captains Sacadura and Coutinho demon- 
strated, as intended, “the practical efficiency 
of the new methods of air navigation,” 
Viscount d’Alte, Portuguese Minister in 
Washington declared in a statement issued 
when informed by The Associated Press 
of the success of the venture. 

It was also their purpose, he said, to 
prove the accuracy of instruments recently 
devised by the aviators. Among these, he 
said, was a modified type of sextant which 
permitted the flyers to take observations 
without recourse to the sea level horizon 
and a modified sextant used as a “route 
corrector” while the machine was in flight. 
The efficacy of the new instruments was 
declared to have been established by the 
“remarkable precision of the flight just 
completed.” 


Flier to Join Amundsen 


Seattle.—Lieut. G. L. Fullerton, Cana- 
dian flier, is in Seattle from Ottawa to 
join the Amundsen expedition to the North 
Pole. 

Lieut. Fullerton has had extensive ex- 
perience in flying in northern climates and 

will go ahead by plane to map out the 
course of the exploration ship Maud, and 
to make meteorological observations. 


Spokane News 


A verdict for $2,000 and costs was 
brought in by a jury in the damage suit of 
the Yakima Aviation Company against R. 
FE. Hull for insurance on an aeroplane after 
a trial lasting two days. The jury was out 
but a short time. The plaintiff sued for 
$3,000, the amount of the coverage which, 
according to evidence, he had been assured 
was provided, while the defense introduced 
witnesses in an effort to prove that the 
plane was not worth that much when the 
insurance was Placed. 

Leaving Walla Walla at 9:15 a. m. in two 


army aeroplanes, bound for Spokane via 
Lewiston and Pullman, Lieutenants Ned 
Schramm and H. C. Minter reached this 
city at 11:30 o’clock and spoke at the noon 
luncheon of the military affairs committee 
of the Chamber .of Commerce. 

The army pilots drove their machines 
more than 160 miles in 2 hours and 15 
minutes. The planes, after circling the city, 
landed at the Parkwater aviation field, 
where C.%H. Messer, local aviator, met the 
officer pilots. Staff Sergeant Charles A. 
Datto and John. E. Gordon are accompany- 
ing the two lieutenants on the trips as 
mechanics. 


The Glenn L. Martin Flying Field 


The Glenn L. Mart’n factory and flying 
field, shown in cover illustration this week, 
is located about seven miles from the cen- 
ter of Cleveland in the eastern section of 
the city. Situated between the main lines 
of the New York Central and Nickel Plate 
railroads and one mile from the lakefront, 
it is readily located from the air. An 
easily distinguished landmark is the New 
York Central freight yards, partially shown 
in the right foreground of the photograph. 

This field is open to commercial and 
civilian flyers and adequate ground service 
is always available. Underground tanks 
with a capacity of 2,000 gallons of high-test 
gasoline provides for any contingency. 

The field is L-shaped and contains sev- 
enty acres. The main landing course, cin- 
der-covered, is 1,900 feet long and always 
in good condition, being used daily by the 
Transcontinental Air Mail Service whose 
hangars and Cleveland headquarters are 
also located on the field. Weather reports 
are available through Navy Radio Station 
NRH, operated from the Company’s field. 

Other general information is as, follows: 


Latitude, N. 41° 30’; Longitude, W. 81° 
42'; Altitude, 762 feet; Average yearly 
rainfall, 34.24 inches; Average visibility, 


fain 


General Classification of Instruments and 
Problems, Including Bibliography 


This report (No. 125) by Mayo D. Her- 
sey of the National Advisory Committee 
for Aeronautics is intended as a technical 
introduction to the series of reports on 
aeronautic instruments. It presents a dis- 
cussion of those subjects which are com- 
mon to all instruments. In the first place, 
a general classification is given, embracing 
all types of instruments used in aeronautics. 
The arrangement of information dealing 
with these various instruments throughout 
the reports is then briefly indicated as a 
guide to the reader. Finally a classifica- 
tion is given of the various problems con- 
fronted by the instrument expert and in- 
vestigator. In this way the following groups 
of problems are brought up for ocnsidera- 
tion: First, problems of mechanical de- 
sign; second, human factor; third, manu- 
facturing problems; fourth, supply and se- 
lection of instruments; fifth, problems con- 
cerning the technique of testing; sixth, 
problems of installation; seventh, problems 
concerning the use of instruments; eighth, 
problems of maintenance; ninth, physical 
research problems. This enumeration of 
problems which are common to instruments 
in general serves to indicate the different 
points of view which should be kept freshly 
in mind in approaching the study of any 
particular instrument. 

A. copy of Report No. 125 may be ob- 
tained upon request from the National Ad- 
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visory Committee for Aeronautics, Wash- 

ington, D. C 

Lights For Night Flights of New York- 
Chicago’ Mail 

Second Assistant Postmaster General 
Henderson, who has charge of the air 
mail service, is completing arrangements 
for establishing a great white way between 
New York and Chicago to guide night 
fliers in the mail service. 

The Post Office Department has men 
prospecting the route and arranging to in- 
stall great beacons not more than twenty- 
five miles apart. Regular and emergency 
landing fields, brilliantly lighted, will he 
installed. Chicago plans the construction 
of two immense landing fields suitable for 
night landing. 

As soon as the Post Office Department 
completes the survey of the night route 
and has the proper lights in operation a 
night air mail service will be inaugurated 
between New York and Chicago to take 
the place of the present day service. 

Postal officials declare the air mail 
planes by flying at night can carry com- 
mercial paper between New York and 
Chicago in time for the opening of the 
banks in either city, a saving of one day’s 
interest. It also would prevent embar- 
rassing delays for business houses. 

Night flights of air mail planes will be 
a radical departure for the air mail ser- 
vice. Officials do not intend to have 
night flying west of Chicago. From 
Chicago to San Francisco the service will 
be confined to day flights, for the present 
at least. 


Aeroplane Will Bomb Pests in New 
Hampshire Forest 

Boston.—An attempt to attack forestry 
pests from the air will be made in New 
Hampshire by Captain Robert E. Kinlock 
flying an army aeroplane. From a base 
to be established at Concord, it was an- 
nounced today that the flier would circle 
Gunstock Mountain and other territory 
in the vicinity of’ Lake Wiauinnipesaukee, 
dropping gas bombs as he goes. . 

The gases are fatal to insect pests, but 
not harmful to humans or to vegefation, 
it was said. The flight will be made under 
the auspices of the Federal Department 
of Agriculture. 


Passenger Service From Knoxville to 
Elkmont 

Aeroplane passenger service will be in- 

augurated between the Knoxville landing 

field and the New Appalachian club at 

Elkmont, acording to announcement made 


by officials of the Knoxville Aero corpora- 


tion. 

Thirty-minute schedules will be main- 
tained between this city and the summer 
resort. A landing field is being cleared 
and the citizens of the Elkmont section 
will welcome the inauguration of the ser- 
vice. C. A. Griffith and J. G. Ray, man- 
ager and pilot of the Airship Knoxville, 
went to the New Appalachian club 
grounds yesterday and had a conference 
with R. S. Homel, in charge. 

It has not been announced when the 
passenger carrying flights will be made 
to the mountain resort. The aeroplane 
will climb to an altitude of approximately 
4000 feet to make the landing at the club 
grounds. This will be the first regular 
passenger-carrying line that has. been 
established between Knoxville and a 
neighboring resort. 
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Limitations on German Aircraft 


The limitations placed on the manufac- 
' ture of aircraft after May 5, 1922, in com- 
pliance with the terms set forth in a note 
in the conference of ambassadors, in Paris, 
dated April 14, 1922, have just been re- 
ceived by the Automotive Division of the 
Department of Commerce. They prohibit 
the building of aeroplanes capable of bet- 
ter than a 3% four-hour flight, or a distance 
of more than 600 kilometers. Rigid air- 
ships of more than 30,000 cubic meters gas 
content are likewise forbidden. 

The terms laid down in the note from 
the council of ambassadors, translated from 
the French by the Automotive Division, 
are as follows: 


(a) Aeroplanes 


Article 1. A one-seater aeroplane of 
more than sixty horsepower will be con- 
sidered a military plane and thus war ma- 
terial. 

Article I]. An aeroplane capable of fly- 
ing -without a pilot will be considered a 
military plane. 

Article III. Every aeroplane provided 
with armor plate or other means of protec- 
tion, facilities for carrying armament of 
any kind—guns, torpedo bombs—and_ with 
aiming devices necessary for them, will be 
considered a military plane. 

The following limits constitute the maxi- 
mum for air craft heavier than air, and all 
aeroplanes which exceed these limits will 
be considered military planes: 

Article IV. The maximum altitude at 
full load, 4,000 meters (a high-compression 
motor will bring the aeroplane in the milli- 
tary category). 

Article V. Speed at full load and at an 
altitude of 2,000 meters, 170 kilometers 
(the motor at best efficiency and thus ren- 
dering the maximum power). 

Article VI. Maximum carrying capacity 
for oil and fuel (the best quality for avia- 

800 x 170 


tion use) shall not exceed et 


grams 


per horsepower, V being the speed of the 
machine at full load and power and at 2,000 
meters altitude. 

Article VII. An aeroplane capable of 
carrying a load of more than 600 kilos, a 
pilot, mechanic and instruments included, 
although the conditions under articles 4, 5 
and 6 are complied with, will be consid- 
ered a military aeroplane. 


(b) Dirigibles 


Dirig/bles, the cubic content of which ex- 
ceeds the following, will be considered as 
military : 

1. Rigid dirigibles, 30,000 cubic meters. 

2. Semi-rigid dirigibles, 25,000 cubic 
meters, 

3. Non-rigid dirigibles, 200,000 cubic me- 
ters. / 

Article VIII. Factories turning out air- 
craft shall be registered. All aircraft and 
pilots, or pilot apprentices, shall be listed 


in accordance with the conditions provided 
for in the covenant of October 13, 1919. 
These lists will be kept at the disposition 
of the guarantee committee. 

Article IX. The stocks of aviation mo- 
tors, and of spare parts and accessories, 
shall not be permitted in excess of what 
will be considered necessary to satisfy the 
needs of civil aviation. These quantities 
shall be determined by the guarantee com- 
mittee. 

A revision of the above definitions. is 
contemplated after two years, so that the 
modifications which the progress of avia- 
tion demands may be given consideration. 


Personal Par 


W. Wallace Kellett, American Repre- 
sentative for H. & M. Farman, has left 
for the Farman factory in Paris, France. 
While in Europe, Mr. Kellett will also 
travel over most of the European Airlines, 
observing the organization and studying 
the equipment. His Paris address is care 
of Morgan Harjes & Company, 14 Place 
Vendome, Paris, France. 


Future Airships Wholly of Metal 


In the opinion of Herman T. Kraft, 
chief aeronautical engineer of the Good- 
year Tire and Rubber Company, the air- 
ship of the future will be of all-metal 
construction. This method, he believed, 
will be of fundamental assistance in the 
development of dirigibles for worldwide 
commercial use in aerial transportation. 
Two factors, it is pointed out, must be 
considered above all others in the construc- 
tion of airships of any kind, namely, safe- 
ty and durability. There must be absolute 
protection against structural failures as 
well. as against fires. As long as airships 
are constructed of inflammable materials 
there will always be some danger of fire, 
especially with the use of hydrogen gas. 

“Uniform distribution of strength,” says 
Mr. Kraft, “which is the major basis of 
safety, is exceedingly difficult to obtain, 
even in a rigid airship, because of the very 
complicated calculations necessary to be 
sure of safety, since we have to figure un- 
known factors and allow for them in every 
airship we build. It will be possible with 
an all-metal ship to make those calcula- 
tions much more exact than has hitherto 
been possible, due to the reduction of the 
number of small riveted parts, which have 
formerly been multitudinous. 

“The entire surface of the ship will be 
of metal, thereby assuring greater durabil- 
ity and reduction of fire hazard. Tests 
have been made which indicate that even 
hydrogen ignited on the surface of an all- 
metal container will burn freely without 
heating up the metal, so that there would 
be no danger of the envelope being con- 
sumed by the flame. ‘ 

“Unquestionably, the building of such a 
ship would be a mammoth undertaking, but 
with the present engineering knowledge 
available its construction would be entirely 
practicable. Indeed, it has been attempted’ 
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before, so far back as two decades ago, 
and flights were actually made with an all- 
metal ship with conical ends and cylindrical 
body, but the ship was not a success, chiefly 
because engineering knowledge had not 
progressed sufficiently in aeronautics and 
proper construction materials were not 
available.” 

Mr. Kraft states that aluminum sheeting 
would doubtless be the metal employed, 
with strips of very flexible non-inflammable 
material or wire lacing’ interposed at vari- 
ous points to take care of the flexing of the 
envelope while in flight. He also considers 
that approximately 1,000,000 cubic feet 
capacity, with a theoretical length of 350 
feet and a maximum diameter of about 75 
feet, would be the proper size of ship to 
make to prove its practicability. 


“In any consideration of all-metal air- 
ships,” adds Mr. Kraft, “the question of 
gas-tight seams has generally been a bug- 
bear, but it has now been conclusively 
proved that the seams in such a ship can 
be made gas-tight, especially in a container 
carrying low pressures. The actual build- 
ing would be somewhat of a problem, but 
by using airbags to keep lifting the ship 
progressively while under construction, and 
erecting superstructures in the hangars the 
riveting, lacing and assembling could easily 
be handled. The rigidity of the structure 
which would have some degree of flexi- 
bility, would eliminate many of the struc- 
tural difficulties in rigid airships of the 
present design. 

“The first practical all-metal ship will be 
the key which opens the gates, hitherto 
barred because of lack of positive assur- 
ance of safety and durability, to a real 
commercial use of the dirigible in air 
transportation. A striking characteristic of 
our day is the rapidity with which people 
accept the marvelous inventions which but 
yesterday seemed to be the delusions of 
cranks. We have long ceased to wonder 
at radio and accept without question every 
news story of its possibilities. There is 
every indication that it will be the same 
with aeronautics with the advent of the 
first practical all-metal airship, which can 
be assembled with greater speed. 


“Undoubtedly a ship of the construction 
features pointed out, would practically 
abolish the dangers from fire and _ struc- 
tural breaks, and have all the safety of a 
modern ocean liner.” 


Pacific Marine Airways 


The Pacific Marine Airways operating 
H.S.2L. open cockpit 6-passenger sea- 
planes, are now in active service (com- 
mercially), flying from San Francisco Bay. 
The moorings of the Company are at the 
Marrina at the foot of Laguna St., San 
Francisco. The officers of the company 
are: . T. Eastman, Pres. and Gen’. 
Manager (late Lt. U. S. Air Service ; L. 
Blackner, Secretary and Treasurer and 
Ron J. Smith, Chief Pilot (late Flying Of- 
ficer, R. A. F.). The company conducts 
sight-seeing flights to any desired place 
over water and instructs in marine flying. 
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THE WRIGHT DIRIGIBLE ENGINE AND ITS 
DEVELOPMENT FOR THE NAVY 


By GEORGE J. MEAD 


Chief Engineer, Wright Aeronautical Corporation 


OW that the war is over, the general public is apt to forget 
that preparations for future wars are still a necessity, and 
that those responsible for the protection of our country 

are continually working along these lines. In laying out the 
future development program for the Navy, it was deemed ad- 
visable to-learn first hand about the advantages of dirigible ships 
for military purposes. Up to this time our Government had not 
owned any dirigible ships, and none had been built in this coun- 
try. The Germans, however, principally through the efforts of 
the Zeppelin Company, had done a great deal of work with this 
class of ship, having flown commercially, carrying large num- 
bers of passengers, prior to the war, and some of these same 
ships were used to bomb England during the war. 

The Germans’ work left no doubt that the dirigible was prac- 
tical for certain purposes, particularly long distance flights, 
such, for ‘example, as one accomplished by the Germans during 
the war, when a ship was sent to Africa with supplies for some 
of their troops cut off from communication with the outside 
world. This ship, upon its arrival at its destination, found the 
troops captured by the Allies, and, therefore, had to fly back 
to Germany without landing. This was probably one of the 
longest single flights that has ever been made. The total mile- 
age covered was in the neighborhood of 4,000 miles. 

The American program included the construction of a large 
hangar at Lakehurst, N. J., and the purchasing of one ship from 
England, called the ZR-2, and the construction of a similar but 
somewhat larger ship in this country, by the Navy. 

With this program in mind, it was next in order to start the 
development of some American engines to propel these ships. 
It so happened that our Company had been considering the ad- 
visability of developing this type of engine, and had carefully 
studied the matter. Asa part of this investigation, a single cyl- 
inder engine was constructed for the purpose of testing the 
cylinder construction, which we proposed to use. After care- 
fully reviewing the results of our single cylinder tests and the 
preliminary design of the proposed dirigible engine, the Navy 
gave our Company a development contract for three of these en- 
gines. This contract was received last June, and it is believed 
that we have set a record in engine construction by completing 
the 50-hour test on this engine on March 20, 1922, which meant 
that the Engineering Department designed the engine, the Ex- 
perimental ‘Machine Shop built it, and the Dynamometer Room 
tested it, all within nine months. 

About the same time, the Navy Department placed an order 
with another company for the development of a six-cylinder 
300 h.p. dirigible engine. Since this engine was practically iden- 
tical in size to the Maybach, there was very little doubt that 
trouble would be experienced in securing a satisfactory engine. 
In this way, the Navy encouraged the development of two Amer- 
ican dirigible engines. 

It is perhaps interesting to note how we came to the conclu- 
sions, which were reached, in regard to the engine design. The 
German practice, naturally, was the most modern, and to it we 
turned in studying the problem. It seemed that the type of 
engize which they had evolved was a straightforward six-cyl- 
inder type, with individual cylinders, the whole construction 
being simple and durable. These engines were run at compara- 
tively slow speeds, usually between 1200 r.p.m. and 1400 r.p.m. 
The largest German dirigible engine used during the war, of 
which we have any knowledge, was the Maybach, which was 
a 300-h.p. engine, having cylinders approximately 614 x 7 inches. 
This engine weighed 921 lbs., or 3.25 lbs. per B.H.P. It is 
understood that larger engines were being developed, but were 
not used in service. Since the large dirigibles required consid- 
erable power, it had heretofore been necessary to use a number 
of what are popularly known as “Power-Eggs,” or Nacelles, 
each one carrying an engine. Since the maximum unit powers 
available were small, there were of necessity a considerable 
number of Nacelles, each one of which had to have an engineer. 
This division of power resulted in considerable unnecessary 
complication and weight. For that reason, it seemed most ad- 
visable to endeavor to develop as large a single unit of power 
as could be safely undertaken with the reasonable assurance of 
success. Otherwise, we were simply copying what the Germans 
had done and not developing anything of particular value. This 
simplified the problem to one of how large a bore was it wise 
to use. 


After a careful consideration of the successful large engines 
of high power output, it was decided that a 7-inch bore would be 
reasonably safe, and with an 8-inch stroke we would have an 
engine capable of developing 400 h.p. at 1400 r.pm. With such — 
large cylinders, the problem of proper valve and piston cooling 
became pre-eminent. Very careful design work resulted in 
developing a cylinder in which the valve cooling was practically 
ideal, and by the use of a properly proportioned aluminum 
piston the piston cooling problem was equally well solved. 
Tests of a single cylinder of this construction showed that it 
was readily possible to secure a total of 400 h.p. from the com- 
pleted engine. 

The photograph of the engine which accompanies this article 
gives a very good idea of its general construction. As can be 
seen from the photograph, the engine is of the six-cylinder, 
vertical, water-cooled type, with individual cylinders. As al- 
ready has been mentioned, the bore is 7 inches and the stroke 
8 inches, which gives the engine a displacement of 1850 cu. ins. 
The contract weight for the engine was 1400 lbs., but the engine 
actually weighs 1320 lbs., which results in a weight of 3.30 Ibs. 
per h.p. Each cylinder is built up with a cast-iron head, to 
which is attached a steel barrel and water jacket. There are 
four valves per cylinder, two inlets and two exhausts. These © 
are operated by push rods from camshafts carried in the crank- 
case, the push rods in turn operating rocker arms, which are 
mounted on smaller roller bearings. The pistons are aluminum 
and have 4 compression rings and an oil scraper ring. The con- 
necting rods are tubular in section and have 4 bolts at the big 
end and a 134-inch floating wrist pin bearing in a bronze 
bushing at the upper end. The crankshaft is a 3-inch dia- 
meter shaft, with a bearing on each side of each crank throw. 
The crankcase is a very deep section aluminum casting, the 
shaft being supported in the upper case by bearing caps, which 
are held in position by the through bolts which hold down 
the cylinders. The case is supported on the bed timbers 
by extending the double walls of each main bearing through 
the sides of the case in a box section, the space between 
the two walls being cored out to provide for the passage 
of air across and around the main bearings, for cooling purposes. 
The lower crankcase is made in two sections, and forms an oil 
sump. These sections are independent of one another and can 
be removed for inspection purposes. The carburetion is taken 
care of by two NA-S8 carburetors, made by the Stromberg 
Motor Devices Co., and each carburetor is attached to an inlet 
manifold supplying three cylinders. The ignition is supplied 
by two two-spark six-cylinder Simms magnetos, located at the 
rear of the engine, firing four spark plugs per cylinder. The 
lubrication system is full pressure throughout, and oil is pumped 
directly to all the main bearings, crankpins and wrist pins. The 
cooling system consists of a large water pump located at the 
center of the engine, which delivers water across the heads of 
the cylinders, there being a water outlet at each end of the 
engine to the radiator. To facilitate the control of the engine, 
the throttles and instruments are grouped on a control panel at 
the rear. It will be noticed in the photograph that the oil 
pumps, oil strainer, oil relief valve and magnetos are located 
just behind and below the control panel, so that the engineer has - 
practically all the parts requiring attention within easy reach. — 

The prime requisite of this engine, of course, was durability. 
It must run long periods without attention. Moreover, should 
attention be required, the design had to be such that each part 
was readily accessible without disturbing the other parts. To 
carry out this idea, individual cylinders were used, and it is, 
therefore, possible to remove any one of the 6 cylinders. The 
connecting rods can be taken off the shaft with the engine im 
position in a Nacelle, so that it is practically possible to inspect 
and overhaul the engine without removing it from the ship. 

We can all be proud of the record which this engine estab- 
lished on its Acceptance Tests. To begin with, it was given an 
hour’s running, one-half hour of which it developed 350 h.p. at 
1350 r.p.m., and one-half hour 400 h.p. at 1400 r.p.m. This test 
was known as the Acceptance Test, and was followed by a 
50-hour run of more than usual severity. Forty hours of this 
run the engine was operated at 1350 r.p.m., developing 350 hp., 
and for 10 hours the engine developed 400 h.p. at 1400 r.p.m. No 
difficulty was experienced in completing this test satisfactorily, 
and a very unusual record for fuel and oil consumption was es- 
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tablished. The average fuel consumption for the whole 50 
hours was 475 lbs. per h.p. hour, and the average oil consump- 
tion was .008 lbs. per h.p. hour. 


Briefly, the Wright Company has succeeded in developing a 
larger engine than had been used for this service anywhere else 
in the world in the record time of 9 months, and has made a 
very satisfactory job out of the first experimental engine. A 
few very minor modifications were found necessary by these 
tests to make the succeeding engines entirely satisfactory for 
their intended work. 


The history of this engine is doubly interesting, owing to the 
fact that it shows in general our procedure in developing a new 
type. The first step in connection with each new model is to 
determine the requirements, such as the power, weight and any 
particular requisites, such as in this case, durability. With this 
in mind, we endeavor to investigate the cylinder design by build- 
ing an experimental cylinder and testing it thoroughly. After 
a cylinder has been satisfactorily developed the final design of 
the complete engine is undertaken. Following the completion 
of the design of the engine an experimental model is built in 
the Experimental Shop and thoroughly tested and developed, so 
that the following engines of this model produced by the Com- 
pany incorporate any modifications found necessary in the 
original design, thus making succeeding engines entirely satis- 
factory power plants. 


In passing, it should be noted that we have established what 


‘is probably a new precedent for aeronautical work, in so far as 


the development of new types of engines go, and that is, that 
we retain the right to decide whether or not the particular en- 
gine which we build satisfies the conditions set up for it. In 
other words, if, after an engine has been built and tested, we 
do not feel that it is satisfactory for the service for which it is 
intended, we will not deliver the engine. What we are trying 
to sell is the best engine that can be made for each particular 
service, and we stand behind each engine with a guarantee of 
satisfactory service. Heretofore most new engines were built 
for a price, with no particular guarantee as to their performance. 
The purchaser took a chance on each one. It is not so with 
Wright engines, as we guarantee a predetermined performance. 

Naturally the question arises as to the feasibility of dirigible 
ships, having so freshly in mind the recent disasters with the 
ZR-2 and the Roma. Unfortunately, all new engineering work 
entails a considerable amount of experimental development. It 
is that period through which we are passing now in the devel- 
opment of dirigible ships. Just as with submarine development 
work, we are bound to have a certain number of accidents re- 
sulting in the loss of life, so it is with airship development work.. 
It is believed that from the experience gained from these two 
accidents, which were thoroughly and carefully investigated, 
future disasters of this kind will be eliminated. The successful 
development of airships of this type will place us in an enviable 
position as far as air supremacy of the world is concerned. It 
is, for this reason, worth while to make every effort to thor- 
oughly develop airships, if this is at all possible, and it certainly 
seems so. 


COOLING SYSTEM TEST OF LE PERE P-70 EQUIPPED 
WITH SIDE RADIATORS 


Object of Test 


To determine the cooling requirements of the U. S. A. “12” 
(Liberty) engine when using side radiator. 
SUMMARY 
The U. S. A. “12” engine rated at 400 horsepower requires 


0.625 square feet of cooling surface per rated horsepower for 


an operating difference of 63° C. between the air temperature 
and the mean temperature of the engine jacket water. This ap- 
plies when free air radiators are mounted on the sides of the 
fuselage and in the propeller slip stream of an aeroplane, climb- 
ing at 70 miles per hour and using the U. S. A. “12” engine 
turning 1,500 revolutions per minute. During level fl ght at 
126 miles per hour and 1,720 revolutions per minute, a tem- 


perature difference of 48° C. is obtained with this surface. A 


temperature difference of 63° C. at 6,000 feet with free air 
radiators w.ll usually allow full climb at full throttle in ground 
temperatures of approximately 95° F. 

Date and Place of Tests 


The tests were conducted June 30 and July 1, 1921, by the 
Engineering Division of the Air Service under the direction 
of the Cooling Systems Branch of the Power Plant Section. 

General Description 


The aeroplane used was a LePere two-seater fighter, Model 
U. S. A. C. “11,” McCook Field No. P-70. 

The installation tested is known as the “closed-type” cooling 
system; that is, it is equipped with a safety valve which pre- 
vents overflow until a certain pressure is reached. The cooling 
system consists of two radiators, one set of shutters for each 
radiator, shutter controls, an expansion tank, safety valve, and 
the necessary piping. Complete drawings of the system are 
listed in Parts List, pages 6271 to 6274, inclusive, 6282 to 6284, 
inclusive, 6477 to 6480, inclusive, and 6508 to 6518, inclusive. 

The radiators are installed, one on each side of the fuselage 
to the rear of the engine with their front faces perpendicular 


to the air stream. (See figures 1 and 2.) Their dimensions, 
determined from actual measurement, are as follows: 


Height: (overall peek ai) ks ee me reine eee aes 2410S. 
Width Coverall) Siete.) -)c ae ooo etme 10% ins. 
We ght empty (including shutter)..............:..-. 60.5 Ibs. 
Weight water capacityne jihst amie ae Ute raers i yerens 1. PA MNS 
Core heights. a5 alee ree sae Sheva ae eaters ier eects 20M ats. 
Gore widthrs sone ee) cel Re en metabo  o 10 ins. 
Core frontal area, cachpradlatOiemmenecn neers cr 1.39 sq. ft. 
Cooling surface per square feet frontal area of core.. 90sq. ft. 
Cooline’ surfaceseach radiator aayanmretde setae ates = 125isqe tt 
Total cooling surfaee both: radiatotsnw...... 0 see - 250 sq. it. 
Cooling surface per h.p. at 400 h.p.......... 0.625 sq. it. per h.p. 


The radiator core is the U. S. standard type, made of seam- 
less round copper tubes, 9 inches long, with expanded hexag- 
onal ends, corresponding to A. S. drawings Nos. M-1318 and 
M-1337. 

The radiators are bolted to the fuselage through shock- 
absorbing rubber pads and steel brackets. 

The shutters are of the vertical vane type and consist of six 
vanes for each radiator. The vanes have a stream-line form, 
as shown in A. S. drawing X-29304. They are 2 inches wide 
by 19% inches long. An attempt was made to decrease the 
head resistance of the radiators when the shutters were closed 
by slanting them, so that the plane of the closed shutters makes 
an angle of 30° with the face of the radiator. The slip stream 
is.therefore deflected 60° instead of 90°, as would be the case 
if the shutter were parallel to the radiator face. 

The shutters are controlled by push rods and bell cranks 
connecting to a conventional type control lever in the cockpit. 

The expansion tank is mounted on the leading edge of the top 
wing center section. It conforms to drawing No. X-29573. Its 
weight and capacity are as follows: 


Fig. 2 
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COOLING TEST 
LEPERE AIRPLANE F-70 
1B C SIDE RADIATORS 250 SQFT 
US. STANDARD 9 1¥. CORE 
TEMP DIFF. LEVEL FLIGHT ‘B 


: } al 6 oes! + AND FiUthL THROTTLE 29°C 
4 os soe AT 2O000FT,,/26 MPH. 
Y if + + £0 S23-7o SUITE 30.192) 
coe a a6 ui r SFOTS. WATER LOST. 
H fz 
HE a a { ae H an Ht 
+t ia t + 
+ a2 44 ant g ry 
HE epee sgsersecs 
we ioe 4th 
Fig. 3 
Weight expansion tank empty...-.......... 13 pounds 
Weight*full-obiwater’. o\\,, cd: Sets. weal yes 38 pounds 
Wratervca pacity aa: tian i; one cement tone ou 3 gallons 


A filler neck and cap of stream-line form is fitted to the ex- 
pansion tank. Two Lunkenheimer air-pressure relief valves 
are provided in this cap.to allow the water to overflow when a 
pressure of 3 pounds per square inch is reached. The water 
which overflows through the relief valves is carried through 
a 3-inch diameter overflow pipe to a convenient point at the’ 
side of the fuselage, where it is discharged. 

The water piping is arranged so that water leaving the top 
of the engine goes to the expansion tank. Two pipes from this 
tank direct the water down each front center section strut to 


the radiators. The water leaving the radiators enters the en- - 


gine water pump. 

The engine exhaust manifolds are arranged to direct the hot 
exhaust gases away from the radiator. 

For the purpose of the test a Boyce distance-reading ther- 
mometer, lindicating the temperature of the water after it had 
been cooled by the radiators, was provided, in addition to the 
thermometer ordinarily supplied to indicate the temperature of 
the hot water leaving the engine. A strut thermometer was 
also installed which showed the temperature of the air through 
which the aeroplane was flying. 

Description of Tests and Results 


The tests were conducted in the usual manner. The aero- 
plane was flown at full throttle and full climb until positive 
cooling of the water in the system occurred. Full-throttle level 
flight tests were also made at altitudes of 10,000, 8,000 and 
2,000 feet. The data obtained is shown in the following tables: 

During the climb it will be seen from the following tables 
and curves (Figs. 3 and 4) that the maximum temperature of 
the water was reached at an altitude of approximately 4,000 
feet. The maximum difference between the air temperature 
and the mean temperature of the jacket water was reached at 
approximately 6,000 feet and was 63° C. During level flight 
at 2,000 feet the difference between the air temperature and 
the mean temperature of the water in the engine was 48° C. 

This performance normally allows full climb at full throttle, 
without boiling the water in the cooling system, with maximum 
ground temperatures of approximately 35° C. to 40° C. or 
95° F. to 105° F., when the rate of temperature decrease with 
altitude is equal to that occurring during these tests. This is 
satisfactory accord’ng to Air Service requirements. It will 
also allow full-throttle level flight at 2,000 feet altitude without 
boiling, when the ground temperature is 45° C. or 112° F. 

It is to be noted that the maximum operating temperature 
difference in each of the climbs was practically the same; that 
is, 63° C. It does not follow that the maximum ground tem- 
perature at which the aeroplane can be climbed without boiling 
is also a constant figure. If the hot-water temperature at the 
time of take-off had been 95° C. on either of these tests, in- 
stead of approximately 62° C., the maximum ground tempera- 
ture in which full throttle full climb could be made would have 
been 29° C. or 85° F. 

Assuming 6° C. temperature drop between water entering and 
leaving radiator 
95 + 89 
—_____. = 92° C. mean jacket water temperature. 


92 — 63 = 29° C. or 85° F. maximum allowable ground tem- 
perature. 
The maximum allowable ground temperature is also affected 
by the rate of temperature decrease with altitude. 


COOLING TEST 
LEPERE AIRPLAIE P70 
SIDE RADIATORS 25050: 
YULY 1,921 EO.523-70 
WATE LOST 2507, 
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The surface per horsepower furnished is —- = 0.65 square 
385 ‘ 


foot per horsepower, based on 385 horsepower and 70 miles per 
hour air speed during climb at 1,560 revolutions per minute of 
the engine. This applies when the free air radiators, using the 
U. S. standard 9-inch ‘core, are used and when the air-flow 
conditions are similar to those occurring on the aeroplane 
tested. Based on the rated horsepower of 400, the surface 
provided is 0.625 square foot per horsepower. : 

The water-flow capacity of the radiators was tested. A curve 
of the results is shown in Fig. 5. This is satisfactory and 
exceeds the requirements of the engine. q 

The shutters are very effective and allow a wide range of 
temperature control. The effect on the aeroplane performance 
of slanting the plane of the closed shutters toward the fuselage 
is not known. 


Cooling Test on LePere P-70 


Date, June 30, 1921. Hour,a.m. E. O. No., 523-70. 
Pilot Lieut. Kelley. Propeller, 36167. Barometer, 29.208. 


(Concluded on page 352) 


WATER FLOW CAFPAC/T FY 
SIDE RADIATOR FOR LEPERE P-70 
DW6 X- 29249 MAY 12, 1927. 
WEIGHT EMPTY 50.518. FULL OFF LB. 
COOLING SURFACE 125 SO. /T LACH 
TWO RADIATORS USED, ONE EACH SIE 
U.S. STANDARD 9. /NCH CORE USED 


N 
N 
. 
HS & 
‘ 
Ny 
S 
& 
Ss 


8. PER SO. 1M. PRESSURE 


fye nc 


| 


AERIAL AGE WEEKLY, June 19, 1922 345 


: COMMERCIAL AVIATION 


[The following article is an excerpt from the 1922 Aircraft 
Year Book shortly to be published by the Aeronautical Cham- 
ber of Commerce of America.] 


N aviation the year 1921 is marked by three outstanding 
[ events, one of universal and epochal importance. 

During June and July there were held, 100 miles off the 
Virginia Capes, a series of experiments in the course of which 
aircraft flown from land bases, bombed and sank, one after the 
other, a submarine, destroyer, light cruiser and dreadnought, 
the most modern examples of warship construction. 

In the fall the Conference on the Limitation of Armament 
was held in Washington, and it was asserted that the bombing 
tests cleared the way, more than any other single event, for a 
possible solution of the international competition in capital ship 
construction. For the 2,000-pound TNT bomb which crushed 
in the steel walls of the “Ostfriesland” was, as the Army Chief 
of oo remarked at the moment, “heard around the 
world.’ 

Commercial aviation, struggling for nearly three years with- 
out assistance of a national policy, found an intelligent and 
sympathetic friend in the Harding administration. The Presi- 
dent in his inaugural address urged the early enactment of an 
Aerial Code and the consistent encouragement of civilian flying. 
In consequence there was drafted a bill regulating the operation 
of aircraft in interstate and foreign commerce, and establishing 
a Bureau of Civilian Aeronautics in the Department of Com- 
merce. This bill, introduced by Senator Wadsworth, passed 
the Senate, and at the time of publication of th.s volume was 


before the House Committee on Interstate and Foreign Com- 


merce. 

Possibly the most definite proof of growth in interest in com- 
mercial aviation was the establishment, late in the year, of the 
Aeronautical Chamber of Commerce of America. The need for 
such an organization had long been felt. With definite assur- 
ance that an Aerial Code would shortly be established, manu- 
facturers of heavier- and lighter-than-air craft, motors, parts, 
accessories, materials and supplies; dealers, distributors, opera- 
tors and owners; associations, corporations, firms and individ- 


uals engaged in the commercial phases of the art, decided to 


equip themselves with a national organization of the type which 


had proved so useful in the development of other American 


industries. 

The Aeronautical Chamber of Commerce was incorporated 

under the laws of the State of New York “to foster, advance, 
promulgate and promote” aeronautics, and “generally to do 
every act and thing which may be necessary and proper for the 
advancement” of American aviation. Formal organization was 
announced on December 31, 1921, with a charter membership 
of 100. At the time of publication membership had increased 
to 175, including such pioneers as Orville Wright and Glenn H. 
Curtiss, and embracing practically every important aircraft 
manufacturing unit in the United States. 
- Commercial aircraft in 1921 definitely began the demonstra- 
tion of practical utility. The business man who, in 1919, was 
merely curious, and in 1920 was interested, became convinced, 
in 1921, that aerial transport was no longer fancy but fact. 
More miles were flown, more paid passengers booked and more 
package freight and goods carried. 


Comparative Commercial Aircraft Operations, 1920-1921 


‘ 1920 1921 
Estimated number of aircraft in 

sar BYRD ee aa Gi gel 1,000 1 200 
Estimated total m'leage......... 6,000,000 6,250,000-6,500,000 
Operating companies reporting. . 88 125 
ic pment of these companies. . 365-425 500-600 
Mileage flown by these companies.3,136,550 *2,907,245 
Number of passengers carried.. 115,163 122,512 
Pounds of freight carried....... 41,390 123,227 
Number of flights by operating 

BITPOMIES fs case cece ees © Unknown 130,736 
Average duration of flights..... Unknown 21 minutes 
Average charge for short flights $12.50 $9.00 
Average charge per mile for i 

Siter-city flights .........:... 65 Buh) 
Average charge per pound for ; 

Ret i ken w hw . rn 3. Unknown ASS 
States in which operations were 

ILO Dds cy ccm c nas ese se 32 34 
Air terminal facilities.......... 128 146 


* Decrease explained by less free and more paid flights. 


Commerce to be accurate. The census of craft, in the absence 
of Federal law requiring registration, is based upon the state- 
ments of 125 established operators, upon Aur Service and 
Naval Estimates, and upon the personal observations of re- 
Presentatives of the Chamber throughout the country. The 
1,200 craft in operation represent an increase of 20 per cent 
over the figures for 1920, and, generally speaking, this per- 
centage of increase is noted throughout. 

Approximately one-half the equipment was controlled by 
established organizations, the other half being in the hands 
of the gypsy flier, the care-free and often too-careless itinerant, 
whose wanderings from Coast to Coast and from Mexico to 
Alaska, have done a certain amount of good but probably 
much more harm. It being known that the operators at fixed 
points covered approximately 3,000,000 miles, carrying about 
122,500 passengers, it is estimated that, all told, rather more 
than 250,000 persons flew and that, counting the wanderings 
of the gypsy, 6,500,000 miles were compassed by commercial 
aircraft during the year. 

The most valuable service which aircraft provide is speed. 
Conjoined with this is their unique ability to operate in- 
dependently of land of water, dominating both in time of 
war, and capable of adaptation in time of peace to a multitude 
of novel uses limited only by ingenuity and commercial and 
industrial needs. 

The following visualizes the service of the airplane and 
airship : 

National:—National Defense (Army, Navy, Marine Corps) 
Air Mail; Forest Patrol; Coast Guard; Customs and Revenue 
Service; Agricultural Survey; Coast and Geodetic Survey; 
Scientific Observation; Warning and Relief in Disaster. 

Civic:—City Planning; Road and Building Construction; 
Rail and Water terminal problems; Fire and Police Zoning ; 
Park Improvement. 

Commercial:—Passenger Service; Freight Transportation ; 
Messenger Service in Banking; Surveying—Engineering ; 
Aerial Photography; Collection and dissemination of News; 
Advertising and Publicity; Sport and Pleasure; Commuting. 

“Commerce Demands Speed; Flying is the Answer,” is the 
timely and more original trade phrase being urged by the 
operators. “Less Waste, More Speed,” is the reply which 
Commerce makes, through Samuel M. Felton, president of 
the Chicago Great Western Railroad, and during the war 
Director-General of Transportation for the A. E. F. 

The aeroplane man, alive to what is undoubtedly the most 
vexing of all contemporary business problems, conceives the 
greatest commercial need to be swifter dispatch. The rail- 
road man, equally conscious of the need, but schooled with 
practical experience, demands economy. This is the challenge 
to commercial aircraft and it is significant of the immediate 
future that, in 1921, improvement in construction, decrease 
in operating costs and increase in the factor of safety and 
reliability, went far toward establishing the commercial aerial 
transportation business upon a sound financial basis, with 
but one thing lacking, and that about to be provided—the 
enactment by Congress of an Aerial Code. 

Commerce is the same in principle, whether carried on in a 
thickly populated territory, well equipped with the most im- 
proved means of transportation, or whether in sparse regions 
poorly served, if at all, by conveyances on road, rail and 
water. Commerce is satisfactory only when conducted with 
dispatch, and there are circumstances and conditions under 
which commerce will gladly pay an increased tariff for in- 
creased speed. 

The correctness of this statement is apparent upon the 
analysis of the following table showing aircraft operations 


by states == 
In- De- 
20 1921 crease crease 


0 
10 


n=) 


State 1 
tA le pearance s chess ie 
California 
Colorado 
Gaatatlec iets ces eitiscels aerate 
Grid eee is inc falas ome 
GEGEEM dialed pees ea de ees 
Idaho 
J1Unois 


Tes eee Sas de 5 krone 
Kati Ses eeetiee ict es Sia 
Keetituicke vga etter sis tayo 
imayep Ue hse. “o> cn COEDS 3 
BREE e Sree elo COR 
Massachusetts 
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IMASSOULIME co Goats os, cee eee 
Montana 
Nebraska ges see co Aesgu< lace 
IN eyraicasy watatacken aie nce sete 
INGWeferseye ns oo. vs re he diets 
New Hampshire ..).....5.. 
NiewelexiGamcieaet ane. 
New aVorketuriomnits oo os 
INontal Ganolinauace ete. os 
North eDakotamanene veces, s 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
South Carolina 
South Dakota 
Tennessee 


— 


BDWHAN KON CURLED HOMOHMHWNHOALD 


— 


IVEtMOnt sence. cokes ole 
VA rite mies ‘decree tsi ske oes siete 
Washington 
West) Virginia. so. fare 
Wisconsin 
Wiyomin pee eee est. caene 
States Operated in 1920—32 
States Operated in 1921—34 
States Showing Decrease in Operations—13 
States Showing Increase in Operations—22 
(Note :—Canada reported in 1920 but not in 1921). 


NWONRFNE NH EFOPAONNOCONWORREROOCORD 
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The greatest growth in commercial aerial transport has 
been in those parts of the country where the volume of 
traffic requiring rapid transit is such as to choke available 
surface facilities or where, surface facilities being antiquated, 
available traffic seeks other means of movement. In both 
cases Commerce willingly pays a premium. 

The table showing operations by states illustrates that the 


pressure upon surface facilities in Illinois, Massachusetts, New 


Jersey, New York, Pennsylvania, etc., has encouraged the es- 


tablishment of eighteen new aircraft operators, all of which — 
engage in occasional transport between cities, but which are — 


handicapped in ther endeavors to establish regular service, 
by the absence of landing facilities, properly disseminated — 
weather reports, 
legitimate general capitalization. 

In California, Idaho, Iowa, Kansas, Kentucky, Maine, Mis-— 


souri, Montana, Nebraska, Nevada, North Dakota, Oklahoma, , 


South Carolina, South Dakota, Texas, Virginia, and West 
Virginia, where distances are great and surface facilities back-— 
ward, commerce is willing to utilize aircraft. For the same 
service which appeals to the great business establishments of 
New York or Chicago, eager to hasten delivery and speed 
collection, appeals likewise to the small community the prog- 
ress of which manifestly rests upon the rapidity with which 
it releases itself from isolation and establishes quick contact 
with purchasing territory hitherto unattainable. 


STANDARDIZATION AND AERODYNAMICS 


By E. B. WOLFF 
Director Rijka-Studienst voor de Luchtvaart, Amsterdam, Nederland 


HE discussion brought up by William Knight in The 

AERIAL AGE of June 20th, 1921, on “Standardization and 

Aerodynamics” has given rise to a very interesting expres- 
sion of the views on this subject of the most important aero- 
dynamical laboratories in Europe (see previous issues of Aerial 
Age, article by Prof. Prandtl, October 3rd, 1921; article by 
Prof. von Karman, January 2nd, 1922 ; article by Col. Costanzi, 
February 20th, 1922: article by W. Margoulis, March 6th, 1922; 
article by Col. Verduzio, April 3rd, 1922; and article by Dr. 
Katzmayr, May 8th, 1922). I think I should state what is the 
stand taken by the Rijks-Studiedienst voor de Luchtvaart on 
the matter of Standardization of graphical methods of represen- 
tation of results of tests made in aerodynamical laboratories, 
standardization of symbols and coefficients used in technical 
aeronautical publications ’in various countries, etc. 

The desirability of reaching an international agreement on 
this very important matter, as suggested by Wm. Knight, has 
already been voiced in The Aerial Age by eminent scientists 
and aeronautical experts and, in my estimation, as well as in the 
estimation of Dr. C. Koning and Dr. A. G. Baumbauer of the 
Section for Aerodynamical Tests of our Institute, we must 
express our solidarity with the idea of international scientific 
cooperation in aeronautics which has been championed by Wm. 
Knight, with whom we have already discussed several times this 
matter during the last few years while he was the Technical 
Assistant in Europe to the U. S. National Advisory Committee 
for Aeronautics. 

It seems to us that it should not be difficult to come to an 
agreement on this point, as the importance of standardization in 
aerodynamics will be granted by all aerodynamical experts and 
the change from the system originally used by a laboratory to 
the one that will be adopted as the international standard system 
will not offer serious difficulties. Moreover, a discussion on 
these questions may be a welcome introduction to further inter- 
national cooperation and understanding. An aerodynamical co- 
efficient which stands at the present time in great need of 
standardization is the coefficient vl (Reynolds’ number) for 
model tests. Considering the diameter and the maximum vel- 
ocity of the existing wind tunnels, it would perhaps be possible 
to divide them in groups, each group making routine-tests at 
the same value of zl (such as tests on wing sections and aero- 
plane-models) in order to make the results of these tests com- 
parable with each other, without any corrections for scale-effect. 


TABLE I 
V in VDin 
Wind Tunnel og Din M M2/sec 
IN OPIS Eee he ns ide eae een ae 122, 18,3 
NEP Shere ei ens Reena rae ai 0.91 19,1 
Massachusetts Institute of Technology. . .29 1,22 35,4 


V in VD in 
Wind Tunnel ee Din M M2/sec 
Ny Pic LARA tUN rls oe oe Sk ean 2,13 42,6 
N. Piles ets Nr. ‘2c Sena: tenia, hae 6 2,13 55,4 
Rijks-Studiedienst voor de Lachine 
(Holland) Foor: <0 ae ee 35 1,60 56,0 
Hiffel’ (Aateuil)*.. Sy sGee le ac eon 30 =6.2,00 = 60.0 
Tokto a Marine); ou yaes ce cater ieee 30 2,00 60,0 
SaintiGy rg beikt: soe ee oe ce eee 40 2,00 80,0 
McGooktikield :-)) oy ae ea Sat haere 235 0,36 84,6 
Istituto Sperimentale di Aeronautica 
CRome yes i.3 Fl Bae aint tees 2,00 100,0 
GOteimSeny ele easy Weer cond fe ee ee 50 2,24 112,0 
Luftschiffbau Zeppelin J..........0.056. 50 3,00 150,0 
Daytott ats, Su. Tae eo Bk eee 67°" 2,50" eres 


In TABLE I the values of V (maximum velocity) in meters 
per second, those of D (diameter or side of the square of 
working portion) in meters, and the product VD are tabulated 
for some of the existing wind tunnels. The product VD is the 
deciding factor of the maximum value of vl at which tests can 
be made. This table shows that there are a number of wind 
tunnels for which the values of VD show only small differences. 

Comparative tests in the different wind tunnels is another 
important aspect of the proposed international cooperation. 

Although we have at the time joined Wm. Knight in his 
effort to bring about a comparison of results of model tests on 
standard-models in different laboratories, we should like to 
point out some difficulties which will perhaps make it desirable 
to introduce some slight changes in the comparative tests 
program now under consideration when one or two models 
are successively tested in the wind tunnels of different laborator- 


ies, as has been proposed values found for the lift, drag, etc, 


will not be the same. The question will then arise, ‘what is the 
reason for the differences and which value must be considered 
as the true one? 

The differences found may be caused by the following fac- 
tors, which can be arranged under three main headings: 

First, there are errors caused by the method of measurement 
of the forces. Here we must mention the interference of sus- 


pension members with the flow past the model, and.the correc- — 


tion needed for the forces acting on the parts "of the weigham 
apparatus projecting into the wind stream, and also errors 0 
the weighing apparatus itself and errors due to the instruments | 
used for measuring the air velocity. 

Second, the influence of the boundaries of the air-stream 
upon the results. 

Third, the differences which are due to the nature of the 
air-stream itself—irregularities' of the velocity of the air-stream 


ar 


and Aerial Law which is primary to the 
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in different parts of the cross section and in regard to time, 
turbulence of every kind and variations of static pressure. It 
seems to us that it would be greatly desirable to separate errors 
caused by these three groups of causes in order to reach a sound 
comparison of wind tunnel characteristics, and this can be done 
by pursuing the following experimental program: 

Experiments on the different methods of suspension of 
models and a critical study of the different kinds of weighing: 
mechanisms and velocity measuring devices used by the various 
laboratories. 

2. Experments and theoretical investigation of the influence 
of the finite dimensions of the air-stream. 

3. Experiments on the influence of irregularities of the flow 
and of turbulence around different kinds of models. 

4, A thorough exploration of the air-stream of the wind 
tunnels as to turbulence, regularity of the velocity and variation 
in static pressure. 

The experiments listed under 1, 2 and 3 need not be carried 
through in every wind tunnel. This part of the work can be 
done by laboratories, which are best fitted for this work and 
dispose of different wind tunnels so that their ordinary work 
is not too much retarded by these long systematic tests. Some 
of this work has already been done’. Only the experiments 
mentioned under 4 need to be done in every existing wind 
tunnel. 


1See articles: 
On the influence of the suspension parts: : e 
Robert—Utilisation des _ résultats des essais. Rapports du Premier 
Congres International de la Navigation Aérienne. Onlew le peel. 


Preliminary experiments on the effect on the experimental results of 
the method of suspending the model in aerodynamic measurements. 
Verslagen en Verhandelingen van den Ryks-Studiedienst voor de Lucht- 
vaatt, Amsterdam. Deel I, p. 54. 

Irving, H. B., and Jones, C. N.—Note on the form and resistance 
of the spindle used by the N. P. L. for standard tests of 18” x 3” 
aerofoils. R. & M. 418. Advisory Committee for Aeronautics. 
On weighing mechanisms: f 

Warner, E. P., and Nortcen, F. H.—Wind tunnel balances. 
No. 72. National Advisory Committee for Aeronautics. 

On the influence of the boundaries of the air-stream: 

Prandtl, L.—Tragfltigeltheorie II, Nachr. von der K6én. Ges. d. 

Wissensch. zu Gottingen, p. 123. 


Report 


_ The results of a comparison of this kind will be that an 
intimate knowledge will. become available of the inherent qual- 
ity of the air-stream of each laboratory. When, from the tests 
grouped above under 1, 2 and 3, we shall have learned the in- 
fluence of the different factors upon the results of the tests, it 
will be possible to draw conclusions about the exact meaning of 


~ such tests. 


A program, as set forth above, will necessarily take a great 
deal of time; but it seems to us that such a program would not 
be too much of a burden on the laboratories and would lead 
to a knowledge of the actual conditions under which research 
work is carried which will be of great help to the progress of 
the scientific end of aeronautics. 

However, it is desirable to have without further delay some 
preliminary base of comparison, and for this reason the adop- 
tion of a preliminary limited program of investigation as sug- 
gested by Wm. Knght would be acceptable to us. 

The superintendant of the aerodynamical section of the 
National Physical Laboratory in Teddington informed us that 
he is actually experimenting on some models prior to the cir- 
culating of them through the different laboratories which are 
willing to make the necessary experiments, and we are awaiting 
with interest the materialization of this preliminary form of 
international cooperation in scientific work, which we hope will 
become more intimate and effective as the time goes on. 


Prandtl, L.—Applications of modern hyrdrodynamics to aeronautics. 
Report 116. National Adv. Comm. for Aeronautics, p. 51. 


On the influence of turbulence: 

Wieselberger, C.—Der Luftwiderstand von Kugelen. 
Flugt. u. Motorluftsch. f. 1914, p. 140. 

Relf, E. F., and Lavender, T.—The effect of upwind disturbances in 
the air current of the channel upon the forces on models, with special 
reference to the effect on the drag of an airship model. R. & M. 597. 
Advisory Committee for Aeronautics. 


On _the influence of the fall of static pressure: 
Horizontal buoyancy in wind tunnels. Technical Note 23, National 
Advisory Committee for Aeronautics. 


2 Part of this work has been done, too, we have published our results 
regarding velocity-distribution in the wind tunnel of the Ryks-Studiedienst 
voor de Luchtvaart: ‘“‘Verslagen en Verhandelingen van den Ryks- 
Studiedienst voor de Luchtvaart”, Deel I, 1921, p. 11. We presume 
pat ‘ nae deal of unpublished results obtained in other tunnels could 
e collected. 


Zeitschrift f. 


THE CHOICE OF AIR ROUTES 


By EDWARD P. WARNER 


Professor of Aeronautics, Massachusetts Institute of Technology* 


CASUAL inspection of the air-travel map of Europe sug- 
A gests to the layman but little attempt at a careful de- 

termination of the location of the routes operated. Criss- 
cressing back and forth across the continent and seeming to have 
been laid down haphazard, they give no superficial indication of 
the application of analysis to their choice. 

There are, nevertheless, certain rules with which the location 
of all commercial air lines should be in accord. Those rules 
have in general been followed in Europe as they must be fol- 
lowed here, although the peculiar form of some of the govern- 
mental subsidies has led to the development in the Eastern 
hemisphere of a few lines whose merit is political rather than 
economic. Certain countries, for example, offer exceptional in- 
ducements for the promotion of lines running from the country 
to its colonies and dominions. 

It is not without significance, and it was not the result of 
accident, that the three big flights carried out in the last three 
years by British aircraft have been from the British dominion 
of Newfoundland to the Irish coast, from London to the British 
dominion of Australia, and from London to the British dominion 
of South Africa. It is not without significance also that one of 
the most notable French cross-country enterprises was the flight 
of Commandant Vuillemin from Paris to Dakar in French West 
Africa, crossing French Morocco and the French Sahara on the 
way. The governments all realize the great possibilities of the 
aeroplane as a means of accelerating communication and tight- 
ening the bond between the mother country and her dominions. 


Aeroplanes in India 


The air map of Central Europe, too, is somewhat distorted by 
the provisions of the International Air Navigation Convention, 
under the terms of which there is no direct aerial communication 
between the territory of the principal allied powers and that of 
their late enemies. Travel between Paris and Berlin, for ex- 
ample, must be carried on by way of Amusterdam, changing 
from a French to a Dutch or German aeroplane at that point. 


*Taken from The Christian Science Monitor, 


The political factor in the determination of flight routes may be 
even more marked within the next few months than it has in the 
past, for the report comes from Berlin that there are threats 
from certain German sources of a permanent aerial boycott 
against the allied powers unless the restrictions on German 
aircraft construction and traffic are relaxed. 

Only by brushing aside such extraneous considerations as 
these can he arrive at the economic fundamentals of the prob- 
lem. First among those fundamentals is that the aeroplane with 
its relatively high costs can compete most effectively with es- 
tablished means of transport where those means of transport 
are slow, uncertain, or inconvenient. It is for this reason that 
the aeroplane has come into such extensive use as a regular 
means of transport for official travelers in certain countries less 
developed than our own. In Haiti and San Domingo, for ex- 
ample, it is reported that the aeroplane is in regular use by high 
officials of the American Marine Corps administration in order 
to get from one part of the islands to another. In the East, 
similarly, the British have found it invaluable for transport in 
Palestine and Mesopotamia. In fact, the play in which George 
Arliss is now appearing in Boston, “The Green Goddess,” is 
based on the events which grew out of such a use of the aero- 
plane by British officials in India. Where the only previously 
existing means of travel was by camels or other riding animal 
the aeroplane cuts the time required for a journey by fully 90 
per cent. Obviously, under such conditions the advantages of 
air transport shine brighter than they do when it must compete 
with the Knickerbocker Limited or the Twentieth Century. 

One of the most notable examples of a route which runs 
through a highly developed country and which connects great 
centers of industry and population, and on which the existing 
means of transportation are so inconvenient as to offer a great 
advantage to the aeroplane, is the line connecting London and 
Paris. The traveler who has once been through that journey 
by ordinary means, with its two changes of vehicle, with a chan- 
nel crossinig which seems to try to live up to the worst things 
that have ever been said of any sea voyage, and with its multiple 
examination of baggage, will be anxious to use air transport or 
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WAR DEPARTMENT 


Camp Sherman, O., Auction. 

For catalog write, Gen. In- 
termed. Depot, 1819 W. Persh- 
ing Rd., Chicago, Ill. 


June 22—Q. M. SUPPLIES—Bos- 
ton, Mass., Auction. For cata- 
log write, C. O., Q. M. Intermed. 
Depot, Boston. 


J ce 19—Q. M. SUPPLIES— 


June 27—Q. M. SUPPLIES—Nor- 
folk, Va., Auction. For catalog 
write, Q. M. S. O. Gen. iIn- 
termed. Depot, ist Ave. & 59th 
St., Brooklyn, N. Y. 


June 29—@Q. M. SUPPLIES — 
Brooklyn, N. Y., Auction. For 
catalog write, Q. M. S. O., Gen. 
Intermed. Depot, Ist. Ave. & 
59th St., Brooklyn. 


June 29—AIRPLANE ENGINES— 
Washington, D. C., Sealed bid. 
For catalog write, Chief, M. D. 
& S. Sect., 2624 Munitions Bldg. 


July 6—Q. M. SUPPLIES—San 
Antonio, Tex., Auction. For 
catalog write, Q. M. S. O., Ft. 
Sam Houston, Tex. 


July 7—Q. M. SUPPLIES—Wash- 
ington, D. C., Auction. For cata- 
log write, Q. M. S. O., Ist Ave. 
& 59th St., Brooklyn, N. Y. 


July 11—AIR SERVICE SUP- 
PLIES—Buffalo, N. Y., Auction. 
For catalog write, C. O. Cur- 
sae in won Depot, Buffalo, N. 


July 12—Q. M. SUPPLIES—San 
Francisco, Calif., Auction. For 
catalog write, Q. M. S. O., Gen. 
Intermed. Depot, Ft. Mason, 
San Francisco, Calif. 


July 13—Q@Q. M. SUPPLIES — 
Omaha, Neb., Auction: For cata- 
log write, Q. M. S. O., 1819 W. 
Pershing Rd., Chicago, III. 


July 18—Q. M. SUPPLIES—Chi- 
cago, Ill., Auction. For catalog 
write, Q. M. S. O., 1819 W. 
Pershing Rd., Chicago, Ill. 


SEND FOR CATALOG S 


SELLING PROGRAM 


In checking over the ac- 
companying program of 
sales, note that the designa- 
tion “Q.M. SUPPLIES” is 
a cloak to a list of 65,000 
commodities. Not all of this 
great number is included in 
each sale, of course. Nor 
will the manufacturer and 
dealer in the aero field be in- 
terested in all of the 65,000 
items. Your individual needs 
govern your purchases. Cat- 
alogs of each sale will guide 
you to wise buying. 


Sales listed as “AIR SER- 
VICE SUPPLIES” will pre- 
sent some or all of the fol- 
lowing commodities :— 

Planes and parts; motors 
and parts; linen and cotton 
fabrics; scrap steel, iron, 
bronze, aluminum and 
brass; helmets, goggles, 
flying suits and leather 
coats; oils and lubricants; 
cameras, kodaks, lenses, 
chemicals, compasses, 
stop-watches, clocks, pro- 
pellers, welding outfits, 
etc. 


SEND FOR CATALOG. 


By Negotiation 


_ During July and Augt 
at Chicago, Ill, the W 
Department is conductt 
one of the greatest sales 
machine tools it has e\ 
held. A great variety, a 
large quantities of machi 
are offered. Send for f 
“information to Chairm 
Chicago District Ordnar 
Salvage Board, 7400 Sot 
Ashland Ave., Chicago, - 


The Government res« 
the right to rejec 
any or all bids 
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Your hand can dam the mighty Mississippi at 
its source. Lift your hand, and the labors of a 
nation cannot halt the majestic sweep of the 
waters near their mouth. 

Business is like the Mississippi. Remove the 
barrier at the source of supply, and the stream 
of trade will grow in volume as the rivulet be- 
comes the river. 

The War Department today is the greatest 
single source of supply the business world has 


ever known. Impounded in its warehouses are 
millions of dollars worth of materials—bought to 
meet the acid test of use by your Army in the 
struggle “over there.” Their nature is as varied 
as the demands of diversified industry. 


Better business depends in large measure upon 
unhindered distribution of this surplus in the 
channels of trade. Do your part, in releasing 
these stores. The catalogs of offerings: show the 
way. Write: 


Chief, Sales Promotion Section, Office, Director of Sales, 


Room 2515, Munitions Bldg., Washington, D. C. 
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anything else which enables him to avoid those manifold incon- 
veniences in future. A considerable part of the London-Paris 
passenger traffic is made up of people who travel by air for 
greater comfort and convenience than they can obtain by land 
and sea, and some part at least of the express business comes 
from shippers of fragile or perishable articles des.ring to avoid 
the heavy handling which those are likely to receive by trans- 
shipment at the channel and during customs examination. Milli- 
nery, eggs and flowers have been among the articles frequently 
shipped by air between the two capitals. In general, the same 
considerations that make the London-Paris route supremely: ex- 
cellent for exploitation by air will apply to any journey com- 
bining land and water transport, or crossing deserts or moun- 
tains, where the volume of traffic is not large enough to justify 
the great expense of good railroad construction. There would 
be a distinct field for aeronautics from this source in some of 
our western states and in the Great Lakes district. 


In the Texas Oil Fields 


Obviously, the second requirement fot an air route is that the 
traffic must exist, and it must be a relatively wealthy traffic will- 
ing to pay for high-speed transport. The quantity need not be 
large, but the economic quality must be high. These conditions 
are, of course, most readily satisfied between great cities, where, 
however, there is likely already to be excellent train service be- 
tween cities and summer resorts at a considerable distance and 
patronized primarily by the wealthy, and in recently opened dis- 
tricts of great mineral wealth. There have probably been more 
privately owned aeroplanes employed in connection with the oil 
industry in the recently developed Texas fields than in any other 
one way in this country. Speed in locating and developing a 
source of mineral wealth and taking advantage of the oppor- 
tunities which appear is all important. 

Another requirement, and the last of the very important ones, 
is that the route must be such that flying will be safe. It is not 
safe to cross large bodies of water with a land aeroplane. It 


is not safe to pilot an aeroplane over extensive swamps or for- 
ests or deserts or over any other country where the danger of 
wrecking the aeroplane in a forced landing would maroon the 
passengers far from the haunts of men. This requirement of 
good and safe landing places is, unfortunately, often in conflict 
with the first requirement of a country in which railroads do 
not operate effectively, and they can only be reconciled by the 
provision and upkeep of numerous landing places in the unde- 
veloped regions. The British Government has done this, for ex- 
ample, in laying out the route from Cairo to Cape Town, with 
cleared landing fields at reasonably short intervals, most of 
them offering an opportunity for the obtaining of supplies of 
various sorts and some being fully equipped airdromes with 
mechanical assistance available if needed. 


Need of Landing Fields 


Air transport cannot develop to a high degree, even in the 
United States, until some steps are taken to provide fields along 
the route for use in case.of emergency. Furthermore, there 
must be landing fields near the cities. At the present time it 
takes one and three-quarter hours to fly from the Boston air- 
drome in Framingham to the New York airdrome in Mineola. 
To go from Boston to Framingham. consumes an hour, and 45 
minutes more is lost in getting from Mineola to New York City. 
The total time, therefore, is just double what is would be if 
flying fields were available close to each city, and any city which 
has a piece of undeveloped land in a position where a flying 
field can be established within a few minutes’ ride of the busi- 
ness district should declare itself thrice blessed and seize the 
golden opportunity without further delay. In the light of two 
and one-half years’ experience in commercial operation of aero- 
planes between London and Paris, it is hard to place an esti- 
mate on the value that a landing field close to the center of 
London would have or to guess the increase in traffic which 
would result from the elimination of the tedious automobile 
journeys from London out to Crydon and from Le Bourget into 
Paris. 


UNITED STATES POST OFFICE DEPARTMENT—AIR MAIL SERVICE 
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SERVICE AND UNIT COST 
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EASTERN 
Chicago. ....| $3,314.81| $673.69| $814.76 [$1,741.41 |$1,094.27| $724.42|$3,040.60|$1,305.15] $4,274.15] $4,135.34|$1,567.31| $819.26|$23,505.17/| 11,569] 426 26| 39,5011$55.11|$0.60 
CENTRAL 
Rock Springs | 4,296.53 845.12| 2,033.34] 2,060.85} 896.56} 644.53] 3,489.02| 1,890.21] 5,781.06] 3,673.77| 2,269.90] 1,186.50| 29,067.39|| 15,581| 623 48| 55,914| 46.60| 52 
WESTERN 
Rock Springs- 
SanFrencisco| 3,175.11| 560.52] 4,797.58) 1,396.25} 902.36| 557.14| 3,408.62] 1,305.15] 4,180.03] 4,824.16] 1,567.31] 819.26] 27,493.49|| 10,660/ 403 39] 38,588] 68.11 .71 
Totals and 


Averages... . . {$10,786.45 $2,079.33 |$7,645.68 |$5,198.51 |$2,893.19 |$1,926.09 |$9,938,24 |$4,500.51|$14,235.24)$12,633.27/$5,404.52|$2,825.02|$80,066.05 
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Total Operating Costin cis csiatlns ¢ enancs goin etelentaca's $80,066.05 
Permanent Improvements.........2..+seseeeseeeeeers 1,396.25 
Grand ‘Total .f. 0. ict da de otek cs Sasi $81,462.30 
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COST PER MILE 


Division Flying 


Overhead 


$0.21 
.20 
21 


$0.21 


Overhead consists of: Departmental Overhead; Office Force and Watchmen; Motor- 


cycles and Trucks; Rent, Light, Heat, Power, Telephone and Water; Radio. 
Flying consists of: Gas; Grease and Oil; Pilots. 


Maintenance consists of: Miscellaneous; Mechanics and Helpers; Repairs and Acces- 


ouse. 


PAUL HENDERSON, Second Assistant Postmaster-General. 
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Dedication of Shoen Field 


Under the auspices of the 464th Pursuit 
Squadron, Organized Reserves, the 100- 
acre tract used as a flying field at Fort 
Benjamin Harrison, Ind., was dedicated 
to the memory of Lieut. Carl Schoen on 
Sunday, May 7th. Lieut. Shoen was an 
Indianapolis boy, and at the time he was 
shot down in 1918 he had been credited 
with seven enemy airplanes. In his last 
combat he was engaged with a superior 
number of the enemy. Mrs. Schoen, his 
mother, was present at the ceremony. 

All roads and available space around the 
field were jammed with the parked cars 
of the spectators. The crowd surrounded 
a flag-draped Martin Bomber Transport. 
The nose of this ship was used as a speak- 
er’s platform. Major-General George W. 
Read, Fifth Corps Area Commander, 
made an appropriate talk and then intro- 
duced Judge Robinson, of Indianapolis, 
who recounted the life and deeds of 
Lieut. Shoen and the debt Americans owe 
to him and his comrades who, through 
their supreme sacrifice, have shown the 
way to one hundred per cent American- 
ism. 

Immediately following the program of 
speeches, there was a battalion parade by 
the 11th Infantry troops and .band sta- 
tioned at Fort Benjamin Harrison. They 
passed in review before General Read, 
Judge Robinson, Mayor Lew Shank and 
officials of Indianapolis, and the members 
of the 464th Squadron, who were in uni- 
form. 

The spectators were then taken in hand 
by the Reserve Officers and shown the 
different planes. The DeHavilands and 
Curtiss offerings received scant attention 
because the big Martin “U. S. Transport” 
began to warm up for the return flight to 
McCook Field, piloted by its skipper, 
Lieut. Wade. The day was perfect for fly- 
ing. Under the leadership of Major Max- 
well Kirby, four ships were warmed up, 
and all members of the Reserve Squadron 
were given rides. Later on several of 
them were allowed to solo. For about 
two hours the field resembled a hive of 
huge bumble bees, planes alighting and 
departing, circling and soaring, while 
they were followed with interest and ap- 
prehension from the ground. 

Due to the efforts of Major Kirby and a 
Committee of Reserves, all planes went 
through with well-oiled smoothness. There 
was no suggestion of a mishap in flying. 
The day was a great success from every 
standpoint. The people were acquainted 
with the fact that there will be flying in 
this vicinity, and it will become popular. 
The Reserves gained worlds of publicity 
and the 464th Squadron will receive appli- 
cants. At least, the organization will be- 
come widely known by its efforts. 


Air Service Appointments 


Brereton, Maj. L. H., from Paris te” 
Washington, D. C., temp. duty, then to Post 
Field, Ft. Sill. 

Wash, Maj. C. W., as Asst. Mil. Attache 
Paris. 
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Crissy Field Flying Circus 


The Flying Circus for the benefit of 
the Army Relief Fund was held at Crissy 
Field on Sunday, May 21st, and was 
enjoyed by approximately ten thousand 
visitors. Mather Field was present full 
strength, bringing some twelve ships to 
add to the already long line. The events 
were run off in the following order :— 


Battle Formations from Mather Field. 
15 DH-4B Battle Planes. 


Exhibition of death defying acrobatics 
and wingwalking, introducing the famous 
“Breakaway” by Wesley May, “The 
Supreme Dare-Devil of the Air,” on plane 
piloted by Captain Lowell Yerex, the dis- 
tinguished English “Ace.” 


Stunt Flying: Captain Lowell H. Smith, 
“Fokker” and Lieuts. L. F. Post and John 
W. Benton, “S. E. 5”; and Sergeant 
Thomas J. Fowler, “Curtiss JN4-H.” 


Daring exhibition of Flying Upside- 
down by Pilot Clyde Pangborn. 

Twenty-five Mile Crissy Field Trophy 
Race between Lieuts. Russell L. Maughan, 
Geo. A. McHenry, Wm. R. Seeley and Lt. 
M. S. Boggs, 316th Reserve Squadron. 


Changing from Plane to Plane in Mid 
Air, Wesley May transferring from the 
upper wing tip of an aeroplane flown by 
Clyde E. Pangborn to the dangling rope 
ladder suspended from the aeroplane flown 
above by Captain Lowell Yerex. 


Aerial Combat: Captain L. H. Smith in 
the “Fokker” and Lieut. John W. Benton 
aia tien nto Ee 


Exhibition of aerial gunnery, demon- 
strating a gunnery target towed by an 
aeroplane, machine guns and bomb drop- 
ping. Sergeant Paul D. Andert on the 
tow target; Lieut. Leo F. Post, Pilot, 
and Corporal Melvin C. Wignall, Observer, 
on the attacking aeroplane. 


Five-thousand foot dash through space 
with a parachute, introducing the “Bullet- 


Buffalo is still producing planes. 


[a TN SN | 


drop” by Wesley May from a plane piloted 
by Captain Lowell Yerex. 

Grand Aerial Ensemble. Fifty planes 
of seven different types flying over Crissy 
Field at one time. 


Personal Paragraph 


Lieutenants Robert E. Selff and Wm. C. 
Goldsborough have completed their seven- 
thousand mile photographic mission, hav- 
ing photographed all available landing 
fields in Northern California and Nevada. 


Mather Field Notes 


The members of the 28th Squadron 
(Bomb.), participated with the City of 
Sacramento in the observation of Memorial 
Day on the 30th. Patriotic exercises were 
held in the cemeteries during the morning 
and a huge number of city, state and fed- 
eral organizations paraded at 1.30 P.M., 
in the afternoon, Lieutenant S. C. Carter 
commanding the Mather Field contingent. 


Civilian fliers at the Field during the 
week were Mr. L. Morris, with mechanic, 
en route from Crissy Field to Reno, Ne- 
vada; and Mr. Robert Tanner (a former 
member of his command) in a J.N.4-D, on 
his way from Gridley to San Francisco, 
with Mr. M. Delarno as observer. 


On behalf of the farm owners adjacent 
to Mather Field a very active campaign 
against gophers and squirrels is being 
waged here under the direction of Mr. W. 
Jackson of Sacramento, in charge of rodent 
control for this part of the state. Regard- 
less of all precautions taken by farmers to 
rid their property of Rodentia, the butt of 
the target range on the Field made a safe 
haven for the animals after they had raid- 
ed the nearby wheatfields, and a corps of 
workers from Sacramento are getting rid 
of the pests very quickly. 


A train load of Army Training Planes leaving the factory of 


G. Elias & Bro. 
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The Klemperer Wing Load. Indicator 


The instrument shown in the attached illustration is one developed 
by Herr Klemperer, the designer of the well-known Aachen gliders. 
It is a compact form of indicating accelerometer and gives directly in 
multiples of gravity-the intensity of the forces on a mass carried by an 
aercpiane—or other vehicle—due to acceleration. 

It therefore serves to indicate the intensity of loading on the wings 
of an aeroplane produced by manceuvres, or atmospheric disturbances. 
The indications are in plain figures, 1 corresponding to steady flight 
and the normal loading due to the weight of the machine, 2 to twice 
that loading, and so on. 

The scale rotates past a fixed pointer, and only a small portion of 
the scale is visible. Part of the scale—that corresponding to dangerous 
loads—is coloured red, and the appearance of red through the aperture 
gives the pilot warning that the particular manceuvre causing that ap- 
pearance is one subjecting the machine to loads approaching a danger 


point. Obviously this red portion of the scale can be arranged at any 
suitable part of the scale to suit machines of varying degrees of 
strength. 


There is nothing novel about this use of an accelerometer, but hith- 
erto this type of instrument has been used only in a form suitable for 
research work. A clear indicating instrument of this type may be of 
some value for routine test and demonstration work. 


The Coupe Deutsch 


It is now announced that the second annual contest for the Coupe 
Deutsch will take place at Etampes on Sept. 22nd. As regards en- 
tries, it is a little early to make any definite statements, but there is 
certainly little activity in certain camps that are known to regard aero- 
plane racing favorably. ’ 

In France a Nieuport entry is regarded as certain, and it is said that 
the ‘‘Sesquiplane’’ is being altered accordingly. The plane surface 
is being reduced by roughly two square metres, and the power is being 
increased, but whether by ‘boosting’ or a different power. unit is not 
yet known. 

A Hanriot entry is contemplated, but it is not known whether the 
D.H.22 which was designed for last year’s contest, and so far has not 
flown, or a machine at present being designed, will be used. 

It is rumored that M. Béchereau, well known as the designer of the 
Deperdussin monoplanes and the earlier Spads, has under construction 
at the Letord factory, a high-powered fighting Scout. Also, the Etab- 
lissements Bernard are constructing a high-speed all-metal machine, 
both presumably for the Aviation Militaire, but there is no reason why 
eve or both should not form the basis for entries from both these 
irms. 

_ It will be remembered that the Borel racer entered for the last 
Gordon-Bennett contest was merely their very efficient two-seater fighter 
fitted with racing wings and embodying some minor refinements as to 
streamlining, etc. This machine, although it did not compete, showed 
itself, in flight, to be as fast, if not faster, than the winning machine. 

The United States have showed themselves to be highly interested in 
international speed contests, and a resolution signed by Rear-Admiral 
Moffatt and Major-Gen. Pattrick, the respective chiefs of the U. S. 
Navy and Army Air Services, was submitted recently to Congress urg- 
ing official participation in all contests at home and abroad. Also the 
Aero Club of America have definitely fixed August 15th or thereabouts 
as the date for elimination trials to be held, if necessary, at Mitchell 
Field, L. I., should any entries materialize. 

At least one entry from Italy is expected, and with the number of 
Italian competitions that are arranged for this year it is hoped other 
firms will think it worth while to construct special machines, the quali- 
ties of which may warrant their entry for what is generally considered 
to be the “Blue Riband”’ of the speed world. 


French Aviators Cool to Santos-Dumont 


The cool reception which marked the arrival in France of Alberto 
Santos-Dumont, pioneer builder of dirigible ballons, reached its climax 
when Rene Fonk, French aviation ace and a Deputy from the Vosges, 
failed to put in his appearance at the Tuileries, from which he had 
been advertised to fly-in a French balloon with the South American. 
Fonk left for the Vosges without giving the Aero Club of France any 
intimation of his decision not to participate in the race. 

Although the club officials profess to believe that Fonk was delayed 
in the Vosges on account of provincial elections, those who are close 
to him insist that his absence was due to antipathy to the man who at 
the beginning of the war after collaborating with French aviators mani- 
fested a Germanophile attitude and left France to remain in Brazil, his 
neue country, in seclusion while his former colleagues risked their 
ives. 


French Planes Carry Ten Thousand in Year 


French commercial airplanes last year covered a distance of more 
than sixty times the girth of the earth, with only one accident for 
every 800 trips. In forty accidents, including forced landings with motor 
trouble, there were cnly eleven’ deaths and six persons injured—accord- 
ing to aviation officials, a record not yet achieved by any other country. 

The French now have eight lines operating reaching London, Brussels, 
Rotterdam, Amsterdam, Strasbourg, Prague, Warsaw, Toulouse, Casa- 
blanca, Barcelona, Lausanne, Bordeaux, the Riviera and Corsica. The 
number of passengers carried totaled just over 10,000, with 175,000 tons 
of baggage and mail carried. There are now 236 machines available, 
with a combined horsepower of 80,000, and 100 pilots. Schedules are 
being maintained with 97 per cent efficiency. 


London-Paris Express Planes Now More Luxurious Than Ever 


The airways are steadily developing smoother and more luxurious 
travel as the railways did, but at a much faster rate. The latest thing 
in the Paris service is the new type of Handley-Page saloon express, 
two of which wet off from Croydon recently after being christened 
by_Gen. Brancker as his first performance as Director of Civil Aviation. 

Instead of smashing the bottle of champagne against the fragile side 
of the aeroplane, Gen. Brancker knocked the neck off the bottle with 
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a hammer and splashed the froth against a strip of paper which concealed 
the names ‘‘Princess Mary’’ and ‘‘Prince George.”’ : 

The new machines carry twelve people—four more than is usual at 
present—and 500 pounds of baggage. They weigh five and a_half 
tons when fully loaded and have an average cruising speed of ninety 
miles. 

The passengers can move about inside and each one has his own 
window, which can be opened. The machines are fitted with the wire- 
less telephone and travellers can telephone to London on the way by 
handing their messages to the pilot. The accommodation generally is 
that of a first-class railway carriage, with racks for light luggage. Six 
more of the same type are being built. : ; 

Fast passenger aeroplanes between Paris and Cherbourg will now 
run in conjunction with the ocean services. The Cunard Steamship 
Company has arranged, as from June 1, with the Messageries Aeriennes 
Francaise for an aeroplane service to connect with the arrival and 
departure of the express Cunarders calling at the French port. 

By using the air service, passengers will save at least five hours in 
the journey to and from the French capital. : 

In the case of passengers arriving from New York, on landing at 
Cherbourg they will join a waiting motor car and proceed to the aero- 
drome from which place they will fly direct to Paris. Outward bound 
passengers can arrange for an aerodrome motor car to call for them 
at their hotel. Passengers can take a certain amount of baggage. 


British Wireless Service 


The British Air Ministry announces :— ; 

On and after 15th June, 1922, the forecasts of the meteorological 
changes anticipated in S. E. England which are included in the aerial 
route. weather reports issued by Wireless Telegraphy from the Air 
Ministry at 08.35 G. M. T., 11.35 G. M. T. and 14.35 G. M. T. will, 
for brevity, be issued in code and not in plain language as hitherto. 
Details of the code are to be found in 2 a 
tion of Weather Forecasts transmitted by Telegraphy or Radiotelegraphy 
(M. O. 244) which may be obtained from H. M. Stationery Office, price 
Ve: OG. met: 


Great Display at Hendon on June 24th 


The Royal Air Force Pageant is again being held for the third year 
in succession, at the London Aerodrome, Hendon, by, kind permission 0 
the Graham White Company, on Saturday, June 24th. ie 

The Pageant is an integral and important part of the annual trainin 
of the Royal Air Force and fulfils the same functions as does the Roya 
Tournament in the case of the Army and Navy, as it is impossible for 
the Royal Air Force to give any effective display of its work in an en- 
closed space. § 

The Daceant provides an opportunity, which it would be difficult to 
obtain in any other way, of bringing together representatives of the 
different types of squadrons which carry out the varied work of the 
Royal Air Force, such as aerial fighting, bombing, reconnaissance and 
the like, and giving them practice in association with one another. 
This enhances its value from the training point of view, while a valu- 
able stimulus to eee and efficiency is provided by the inter-unit 
competitions and displays. ; 

The experience a the two pageants already held at Hendon has 
proved that the general public is keenly interested in Service aviation 
and welcomes the opportunity of obtaining a first hand knowledge of the 
work of the Royal Air Force. , “% 

A prograniine Was been arranged which will fully equal that sub 
in previous years. New features are being introduced which will enable 
the public to appreciate the developments that are constantly taking place 
in the aerial arm. 


Full details of the programme, the most spectacular item of which is 


“Forecast Code for the Abbrevia- 


the destruction of the desert stronghold by bombing aircraft, will be — 


issued shortly. 


(Concluded from page 344) 
Observer, Mr. Langham. Radiator used, 250 square feet. 
Ground temperature, 32° C. Shutter open during climb? 


Yes. wd 
Water in entire system, 135 pounds. Water lost during test, 
3 quarts. 
Water | Water 
inlet outlet | Tem- Revo- | Indi- ; 
Strut | temper-|temper-| pera- | lutions cated Time 
Altitude temper- | ature ature ture ner air (min- 
observed ature o. oO. differ- | minute | sre:d utes) 
8.229 8.17 ence 
A B ie: D E F G H 
G Das tetious 3 ‘% 59 64 30 1,580 72 a 
1.000... 35 25 67 72 45 1,560 72 0.6 
2,000... 22 74 80 95 1,560 69 1.4 
3,000... 20 75 81 58 1,550 69 2.2 
4,000... 18 76 81 61 1,550 69 Sad 
5,000... 16 75 80 62 1,550 67 4.2 
6,900... 14 74 79 63 1,550 66 5.2 
7,000... 12 Fal 76 62 1,550 65 6.3 
8,000... 10 70 75 63 1530 | 65 7.3 
9,000. . 8 69 74 64 1,540 62 8.3 
TOZ000F eis 6 65 70 62 1,540 61 9.7 
LEVEL FLIGHT » 
ae 
1:0, OOO ects Gist ns 6 50 55 47.5 1,650 102 ‘5 
S,000:2 seit 10.5 55 60 47 1,660 109 6 
: ee 


Model Aeroplane Details 
(Continued from last week) 


Tractor Wing Incidence 


Constructing incidence in tractor wings is not met with 
favor by some flyers but it has several advantages not so 
apparent at first. On thing is that both wing clips are alike, 
another, a change of incidence lends stability to a wing and 
finally it raises the center of pressure (without a surplus 
of dihedral) to where it belongs in a hollow spar model. It 
is claimed that not much efficiency is lost by the drop down. 


Propeller Shafts 


Propellor shafts are very similar to ‘“‘s” hooks on the rub- 
ber end and are generally made of the same size wire. “A” 
is one with a safety hook attachment. The safety hook 
here must be able to pass through the bearing. “B” is part 
of a plain shaft like the “s” hook ‘““B” on one end. “B” shows 
how the wire is bent over and back and then pushed through 
the propeller. In case the propeller is Balsa, and even if it 
is not it is wise to secure the shaft in place with a little 
‘AAMBROID cement at “D” and also at “E”’. At “E” the 
propeller can be further protected from wear by a thin piece 
of copper with a hole in it. Three or four washers should 
be used on each shaft. 


Propeller Clutch 


The clutch enables the model to make a better glide by 


allowing the propeller to spin freely after the rubber is un- 


of shape. 


“A” shows motor-base with propeller shaft “B” in 
place for flight. On “B’ washer “C” is brazed or soldered se- 
curely in place. The propeller “E” is free to revolve on 
shaft “B” with two bearings—one on either side “D”, until 
the “F” end of the hook is caught under hook “G” which is 
fast to propeller “E” by inserting it in the wood and glueing 
it in the wood with Ambroid. When the rubber is wound 
up in the proper direction the end of the shaft “B” which is 
bent over at right angles “F” should be tight against “G” 
hook on the propeller, thus driving it around when it is 
released. When the rubber is unwound the propeller should 
release itself and continue to revolve in the same direction 
as long as the model continues to glide—thus cutting down 
the resistance. 


wound. 


Tractor Wing-Clips 


Wing clips for tractors are what hold the wing in place 
and take up the torque of the air-screw, as well as give the 
wing its incidence in the majority of cases. “A” is the plain 
style used on Mr. Pond’s indoor and outdoor tractors with 
much success. They are mounted with Ambroid cement only 
(which accounts for the success). ‘“B” is made of two pieces of 
flattened wire bound in place with thread. This was the style 
used by Mr. P. Breckenridge when he broke three tractor 
records in one day. ‘“‘C” is a good common style and if a bit 
of room is left for adjustment up and down, it is a very handy 
clip. It takes the torque of the propeller well. “C” is for 
the rear of the wing and “D” is the same thing for the 
front of the wing. “E” is practically the same thing as “C” 
and “D” except that it is bent around the motor-base as shown. 
“E” was used on Mr. Pond’s 170 sec. indoor tractor model. 


Dope: for Rubber, Covering Surfaces, Etc. 


The doping of the wings of a model causes considerable 
trouble for some constructors, and for others they do not. 
To this latter class belong those who do not dope their 
wings at all except the Hydro wings. Dope is only to lay 
down the “fuzz” of the paper and make it tight and smooth. 
Dope must be used with considerable good judgment or it 
will shrink the paper too much and spoil the wing. Acetone 
with 5 or 10% of banana oil makes a very good dope. Pure 
banana oil is a good Hydro dope but shrinks most wings out 
If shellac is added it will not shrink as much 
but weighs considerable more. A good way to waterproof 
the paper without warping the wing in the least is to paint 
a sheet with banana oil, dip it in water and let it dry before 
it is put on the wing frame. In this case no more dope 
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is added. For pontoons, three or four coats of banana oil 
will keep the water out. The under side can also be varnished 
to good advantage. Test for leaks by dipping in water. The 
holes cna_be plugged with Ambroid. Do not use LePages 
glue on Hydro machines as it is very likely to loosen up and 
the parts separate. It is not necessary to dope the wings of 
light land models. For sticking paper to wings either glue, 
banana oil, or a mixture of the two can be used with the 
preference to the second. Ambroid is a very handy glue to use 
on models as it dries fairly quickly and needs no binding. 
Anything to be fastened with Ambroid should be so arranged 
that it will not be disturbed until the glue has dried. It is 
dry when it is amber brown. 


Rib Attachments 


In rib attachment A, the front beam is below the rib and 
the rear beam is above the rib. In B, both beams are below 
the rib. One turn of thread is sufficient if glued with Le 
Page’s, but Ambroid properly applied will hold without bind- 
ing. In C, Mr. Hittle has struck terror into the heart of the 
poor bamboo benders by winding the rib around the wing-beam 
and tying a knot in itself. At D, the wing-beam is slipped 
into the split rib and glued into place. In E, the rib is 
inserted into the beam as shown in two views. If care is 
used in gluing a butt joint may be made with the use of Ambroid, 


Front View of Elevators 


Elevator A has a variable incidence along its whole length, 
and being inefficient is not found on record machines now, but 
some of the old record machines were equipped in this manner. 
B, is about the best compromise devised so far to eliminate 
blocks or supports. C, is a much harder way of doing the 
same thing as in B.  D, is a very efficient elevator, the most 
efficient in fact, but it takes all the trouble of a wire clip in 
front to hold it up. Style B, was used on Mr. Pond’s record 
machines and therefore must be of efficient design. 


(To be concluded) 
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Variometer Is Useful Part in Receiver 


One of the most useful instruments in 
the radio receiving set is the variometer. 
It is most efficient on a short-wave set, and 
as the broadcasting stations are all operat- 
ing, by government decree, upon 360 me- 
ters, the variometer finds a very large 
sphere of usefulness in the radiophone sys- 
tem. It affords a means of getting con- 
tinuous variation of the inductance in the 
radio frequency circuits without the disad- 
vantage of sliding contacts or the multi- 
point switches that are used in other forms 
of inductance. It also has the advantage 
that it can be readily and simply con- 
structed. 

Another important point in its favor, 
when used with the vacuum tube sets, is 
the fact that its peculiar nature permits the 
variation of its inductance without any 
break in the continuity of the circuit. This 
is very important in vacuum tube work, be- 
cause with the multipoint switches used in 
other inductances, unless they are very 
carefully designed and constructed, the cir- 
cuit 1s apt to be broken while the adjust- 
ments are being made, and in some cases 
this will tend to paralyze the vacuum tube. 


Consists of Stator and Rotor 


A variometer is constructed in two sec- 
tions—one known as the stator and the 
other as a rotor. The stator, as its name 
implies, is a stationary winding in a suit- 
able form, while the rotor is a winding 
upon a coil which rotates upon its axis in- 
side of the stationary winding. 

The operation of the variometer is as 
follows: If the rotor is turned in such 
manner that its plane coincides with the 
plane of the stationary coil, the current will 
circle through both windings in the same 
direction and their magnetic fields will add 
to each other. The self-induction of the 
variometer is then at its maximum point. 

Should the rotor be turned completely 
around, the current will then flow through 
the two coils in opposite directions and the 
result will be that the two magnetic fields 
will oppose each other and the self-induc- 
tion of the variometer will be at the mini- 
mum, or practically zero. Of course, if 
the rotor coil is at any pther angle, we 
obtain varying degrees of self-induction, 
and it is by this means that tuning is af- 
fected with the variometer. 


Variometers Standardized 


In the past couple of years the variom- 
eters used in receiving circuits have be- 
come more or less standardized, and the 
forms upon which the two windings are 
laid can be obtained ready-made by the 
radio fan. They invariably come in three 
pieces—two of the pieces representing sec- 
tions of the stator and the third piece being 
the rotor. The latter is invariably made in 
ball form. 

For the novice who desires to construct 
his own variometer without obtaining any 
of these standard parts, the following in- 
structions should be followed: Obtain two 
cardboard tubes—one six inches in diam- 
eter and the other five inches in diameter, 
both being two inches in length. Upon 
these wind single layers of No. 24 S.C. C. 
wire. The winding will not be continu- 
ously made, because in the middle of each 
tube a space of one-quarter inch must be 


left so that the shaft which revolves the 
rotor can be passed through both coils. 
The same amount of wire should be placed 
on each tube, completely filling the tube 
with the exception, of the one-quarter-inch 
space in the middle and a slight space on 
each edge. 

The outer tube can be mounted on a 
wooden frame after a hole has been drilled 
sufficiently large enough to take the piece 
of quarter-inch round brass rod eight 
inches in length. The inner tube should be 
fastened to this brass rod so that it will 
revolve with it. One end of the rod will 
have an adjusting knob attached to it. A 
scale canbe added if desired. The turns 
should be thoroughly shellacked after the 
winding is complete, in order to prevent 
that from loosening up. 


Standard Blocks Can Be Used 


With the standard wooden blocks or com- 
position blocks that are sold for variometer 
purposes all that will be necessary is to 
wind the spaces left for winding with No. 
22 D. C. C. wire, so that the entire space 
is filled up. At the first glance it will look 
as though the task of wiring the stator 
section will be extremely difficult, but if 
these instructions are followed it will not 
be a very hard task. 

Cover the sections of the stator with a 
coat of shellac and before this dries put 
your winding upon it, seeing that the wind- 
ing is snug and tight. After this is com- 
pleted cover with another coat of shellac 
and force the windings into position and 
then allow it to dry. 

In assembling the variometer, the end of 
the stator winding will be carried on and 
connected to the beginning of the rotor 
winding. In this case, however, a flexible 
connection of sufficient length must be left 
between the two coils in order to permit 
the rotor to be turned completely around 
without breaking the connection. Another 
way is to use the brass shaft as a means 
of connecting the two coils together, so 
that the rotor coil can be spun completely 
around. 


Majestic Radio Among Finest in the 
World 


The arrival of the gigantic White Star 
liner Majestic in New York emphasizes 
the wonderful and rapid strides that have 
been made in the development of wireless 
telegraph apparatus within the past few 
years. This remarkable progress has re- 
cently been overshadowed by the spectacu- 
lar expansion of the radiophone caused by 
the sudden public favor, but it has been 
none the less important. 

Within a comparatively small space in 
the wireless cabin of the world’s largest 
ship there is installed one of the most com- 
plete, compact and efficient wireless sys- 
tems yet devised. The giant ship carries 
two types of transmitting equipment: and 
two types of receivers. The transmitting 
apparatus consists of a 11%4-kilowatt quench 
gap spark set and a continuous wave trans- 
mitter using one big vacuum tube with an 
output of 1% kilowatts. The range of the 
quench gap set is approximately 400 miles, 
while that of the continuous wave set is 
in the neighborhood of 1,000 miles. 

The receiving apparatus consists of a 
complete receiver with a wave length range 
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covering everything now in daily-use and 
a radio-goniometer, or direction finder. 
The latter is probably the most unique of 
the radio equipment aboard, and differs ma- 
terially from the standard American prac- 
tice in that it utilizes two loop aerials of 
extremely large dimensions, permanently 
rigged on the ship, in an unvarying condi- 
tion. 
Spark Used for General Calls 


At the first glance it might seem super- 


fluous to install a spark transmitter on a 


ship when its efficiency as compared with 
the continuous transmitter is so low. In 
this conection it must be remembered that 
continuous waves are extremely sharp in 
their tuning, while the spark is much 
broader. Under the circumstances, there- 
fore, the spark is much better suited for 
the purposes of sending out general calls, 
and particularly so for sending out the 
distress call. 

In addition to this the two types of trans- 
mitting apparatus naturally fall into two 
well-defined spheres of usefulness aboard. 
The continuous wave set operates on wave 
lengths ranging between 2,000 and 2,500 
meters, and is well suited for communicat- 
ing with the long-distance shore stations. 
The quench gap set is attuned to the stand- 
ard short wave ranges set aside for ships 
by the International Radio Convention and 
is suited for ship-to-ship communication 
and the ordinary form of ship-to-shore 
work. R 

The continuous wave set operates on al- 
ternating current, which is rectified by two 


element rectifiers, of which there are two. 


installed in the C. W. panel. The oscillat- 
ing tube has an output of 1,500 watts. The 
transmitting equipment is completed by the 
addition of a 250-watt auxiliary quench 
gap set, designed for emergency purposes. 


Direction Finder Is Unique 


The regular receiving equipment, while 
very sensitive, does not depart from stand- 
ard practice. It is in the radio-goniometer, 
however, that the chief interest in the ap- 
paratus aboard the Majestic lies. This 
consists of a special type of receiving trans- 
former, and a six-valve amplifier. The 
latter has four stages of radio frequency 
amplification, one detector bulb and one 
stage of audio frequency amplification—or, 
as the English call it, a note magnifier. . 

The remarkable thing about this ampli- 
fer set is that all of the six bulbs are con- 
trolled by one rheostat and a potentiom- 
eter which controls the initial grid poten- 
tial of all six tubes. The audio frequency 
section of the amplifier can be switched out 
of the circuit, if not required. This is ar- 
ranged when taking bearings on stations 
that are comparatively close. 

As has already been said, the loops used 
in conjunction with the direction finder are 
quite novel. They are based on the Bellini- 
Tosi system, and consist of a thwartship 
ioop and a fore and aft loop, rigged up 
close to the wireless cabin, and supported 
in a manner that has now become standard 
on British ships. 


Operator Aids Navigation . 


With this apparatus the wireless operator 
becomes an important factor in the navi- 
gation of the ship, especially in foggy 
weather. With his aid the position of the 
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‘\ 
ship can be determined within a very few 
minutes by taking bearings upon well- 
known land stations, as all of the latter are 
listed in the international call books with 
their exact latitude and longitude. It is also 
possible to tell the exact bearing of other 
ships. 

In foggy weather it is possible by means 
of the direction finder to determine roughly 


the distance of another ship, while its direc- 


tion can be determined with exactitude. 
This is an important function, and one 
bringing a new factor of safety to naviga- 
tion, as it will tend to reduce collisions at 
sea during fog. 

In addition to this the direction finder 
has an important use in badly congested 
wireless areas, such as that in the vicinity 
of New York Harbor. In these cases, 
where interference is very bad as a result 
of so many stations attempting to work 
simultaneously, the operator can change 
over to his direction finding apparatus and 
use it for receiving purposes, thus cutting 
out all interference except that which ema- 
nates from the same direction as the sta- 
tion he desires to listen to. 


Condenser Aerial Tested by Bureau of 
Standards 


The Bureau of Standards has been con- 
ducting a series of experiments with con- 
denser aerials which show very promising 
results for short-wave reception. This type 
of aerial is very useful for mobile work, 
and was used to some extent during the 
late war. It consists of two strips of wire 
netting, composed of copper mesh similar 
to that used for mosquito screens. One 
strip suspended parallel to the ground acts 
as the aerial, and the other strip laid just 
above the earth acts as a ground. These 
strips are from 6 to 15 feet long and from 


18 to 36 inches wide, and act as two plates 


of a condenser. 

In a report of the experiments so far 
conducted, J. C. Warner, the assistant 
physicist of the radio laboratory of the 
bureau, says: 

_ “Experimental results show that a con- 
denser antenna of small dimensions gives 
excellent results when used at wave-lengths 


below 400 meters. At longer wave-lengths 


it suffers by comparison with the coil an- 
tenna when the dimensions are kept small 
enough for portability. 

“Tt is useless for directional work unless 
used with a coil antenna, but may be used 
in places where the sharp directional char- 
acteristics of the coil are objectionable. 
By proper design and by taking precautions 
to keep dielectric losses low the effective 
resistance may be reduced to a value lower 
than can be obtained either with the coil 


antenna or the ordinary elevated antenna. 


“On account of this low resistance and 
ease of construction this form of antenna 
should be of great value in portable short- 
wave radio stations, such as are used for 
military purposes and on aeroplanes, al- 
though in the latter case some difficulty 
may be experienced in keeping down dielec- 
ric losses. eS 

“Tt is evident that the study of this in- 
teresting form of antenna is by no means 
complete. Its use as a transmitting an- 
tenna offers a wide field for investigation, 
and a large amount of work remains to be 
done in following up the investigations, 
which have only been started in this study. 
For example, signal intensity measurements 
should be made with a calibrated detector 
set or with a radio-frequency comparison 
method, so that the actual current or E. M. 
F. in the antenna is measured. Further 
work should be done in determining the 
best design of antenna for a given wave- 
length and for minimum resistance. Also, 


* 


‘ 


this antenna furnishes a means of studying 
the form of the electro-magnetic wave, and 
a large amount of work might be spent 
profitably in this study, as well as in the 
checking of transmission formulas.” 


Radio Ameliorates Hard Tasks of Men 
On Isolated Duty 


Improved service for shipping and _ bet- 
ter living conditions for members of the 
United States Lighthouse Service have re- 
sulted from the use of the radio, according 
to the Department of Commerce. 

Formerly a tender would be dispatched 
from a lighthouse depot to repair or re- 
place a buoy. After a round trip of per- 
haps several hundred miles it would often 
be necessary to repeat the journey to take 
care of another buoy in the same general 
locality. The radio is eliminating this 
waste of time, money and material as the 
vessels can now be kept informed as to 
when and where they are to be located. 
This enables them to complete the work in 
any particular locality before proceeding 
to another. 

Last month the Department of Com- 
merce authorized small additions to the 
radio equipment of several of its larger 
sea-going tenders to enable the crews to 
receive the radio broadcasting services for 
instruction and entertainment purposes, and 
consideration is now being given to making 
some similar use of the radio equipment 
placed on many of the lightships during 
the war, but not used since the Armistice, 
as well as on the principal outside light- 
ships where a regular radio service is now 
maintained These latter, such as Nan- 
tucket and Diamond Shoals lightships, are 
the outpost radio stations on our coasts, 
reporting incoming ships, forwarding mes- 
sages, and sending word of vessels in dis- 
tress. 

With the co-operation of the Navy, radio 
telephones have recently been installed at 
several of the remote lighthouses in Alaska. 

Some of the lightships are also equipped 
as radio fog-signal stations, with the new 
Department of Commerce system, this be- 
ing used during foggy weather to furnish 
accurate bearings to ships possessing the 
radio compass. 

According to George R. Putnam, Com- 
missioner of Lighthouses, radio should be 
a great boon in relieving the lonely and 
monotonous life of the faithful keepers at 
isolated stations both on lightships and at 
lighthouses. The keepers at the Alaska 
lighthouses at the entrance to Bering Sea 
remain at their posts for three years on a 
stretch; they have been without mail for 
ten months. At Tillamook Rock Light, off 
the Pacific Coast, bad weather has pre- 
vented direct communication with the shore 
for periods of seven weeks at a time. On 
the offshore lightships supplies are received 
only once a month, and the tenders often 
work in remote localities. Relaxation at 
these stations depends chiefly upon libraries 
furnished by the Government and donated 
magazines with an occasional phonograph 
presented through a thoughtful friend. 


Developing Phones for Motor Cars 


One of the latest radio developments 1s 
the radio car. A leading motor company 
has proved that radio equipment, operates 
satisfactorily in an automobile without the 
use of a “ground.” é : 

The possibilities which this portable 
radio receiving station offers include an 
almost limitless field. : f 

With a car equipped in the fashion de- 
picted it is possible for a family to drive 
anywhere within 100 miles or so of a 
broadcasting station and picnic while the 
radio in their car amuses or instructs them. 


Education and entertainment can be made 
transportable. With a few cars equipped 
as this one, a clergyman could talk to a 
dozen congregations at once. Similarly, if 
the United States Department of Agricul- 
ture had similar radio equipment in the 
hands of its county agents, department ex- 
perts could talk to thousands of farmers 
at once and thus bring the tremendous 
added benefits to agricultural districts that 
would otherwise be impossible. 

Likewise the political candidate could 
send a radio equipped car to every voting 
area in his State and talk to all of his 
constituents at the same time, thus saving 
his vocal chords and making it possible for 
his hearers to stop listening when they were 
tired. 

The installation of this equipment is so 
simple that it is possible to adapt it to 
many uses. It is only a matter of a few 
moments to remove the radio equipment 
from the car when it is not desired. It 
can then be used in the home or the office 
or any other desired place. 

Just as anywhere on the high seas ships 
can keep constantly in touch with ports and 
other ships through the use of the radio, 
now the automobile—the land ship—can 
immensely facilitate distribution of in- 
formation to the great benefit of mankind. 

One ingenious amateur, by utilizing the 
power of the generator on his car, not 
only receives messages, but also transmits 
them. 

Such equipment makes possible the use 
of motor cars as scouts or reporters of 
crops, weather or news messages from any 
part of the country. 

The news reporter need no longer be 
obliged to beat his rivals to the wire. With 
a car equipped to talk instantly and di- 
rectly with the radio office of his paper, he 
is free from all restrictions or competition. 


Finds Manicure File Handy in Radio Kit 


Dr. A. R. Curttis, of Rutherford, N. J., 
has added a manicure file to the necessary 
tools in his radio kit. To quote the doctor: 

“In working around my crystal detector 
the other day listening in the sound was 
not clear, and somehow my fingers seemed 
too clumsy to get the detector at the identi- 
cal point where it would be clearest. I 
happened to pick up a thin manicure file 
and slightly tapped the detector arm and 
just touched the galena with the whisker 
and got a most beautiful clear sound, and 
since then I have used this method, namely, 
tapping slightly with the file up or down 
with splendid results.” 


Vacuum Tube as Amplifier and Detector 


The genesis of the vacuum tube, which 
is such an important factor in radio re- 
ceiving apparatus, was described in an arti- 
cle in this section last week. In this story 
it is my intention to describe just how the 
wonderful instrument acts as a detector 
and amplifier. By doing so it might be 
well to point out one of the unusual possi- 
bilities of this instrument that is now en- 
gaging the attention of scientists. 

Recently I was at a demonstration of 
one of these tubes producing alternating 
current of any desired frequency with a 
total output of 10 kilowatts of power. This 
means that in the very near future the 
vacuum tube will entirely discard the bulky 
and cumbersome machinery now used for 
the production of alternating current. 


Feed-back System Discovered 


In the last article I described the de- 
velopment of the vacuum tube from the 


(Concluded on page 358) 
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VOUGHT THREE PLACE (with 120 H. P. Benz Motor) $2000.00 
New Standard Three Passenger (with 160 H. P. Beardmore Motor) $2500.00 : 


L. V. G. _ (with 220 H. P. Benz Motor) $1500.00 é 


All three planes ready to fly at our Dayton Field , 


Johnson Airplane & Supply Co. Dayton, Ohio | 


LOOK! 


The 1922 Finish — MARVIN A. NORTHROP OFFERS 


New JN4Ds, less motor, otherwise complete $ 525.00 
New Standard Jis, less motor, otherwise complete .... 575.00 


PF Complete new sets Standard J1 wings, wires, struts, 
cables, tail unit, ailerons and center sections, less 
than $200.00. Write for price. 
Thomas Morse Scout, complete; motor, everything .. 450.00 


Three passenger Avros, Le Rhone or Clegget .. 
PIGMENTED DOPE New, ONKG Curtiss motors te sevecseerreseesne se 
Used OX5 Curtiss motors . 2 


as used throughout the Air Mail Service Dope, linen, cotton, goggles, wheels, tires, landing gears, single 
panels. What do you want? ; 


AGENTS WANTED 
Made by Write or wire, 


j \ MARVIN A. NORTHROP 
TITANINE, Inc., Union, Union County, N. J. c/o Minneapolis Athlaneeciee 


Minneapolis, Minn. 


NOW AVAILABLE FOR YOUR AUTO 
“The Plug That Cleans Itself’’ 


Saves More 
Gas a | Power 


GUARANTEED CARBON AND OIL PROOF 


Recognized as the best for aeroplanes, 
its success for automobiles is assured 


B-G CORPORATION 


33 Gold St., New York 
“Contractors to the U.S. Army Air Service and the U. S. Navy.” 
If your dealer cannot supply you, send us his name and $1.00 


for each plug, stating name and year of manufacture of your 
car. 


DeHaviland fuselages, fair shape 
D. H. Wings, good shape 
Fokker Fuselages, stripped 


15.00 ‘ 
IN4D ships, less fabric and motor . : Bay 3 
MOTOR REBUILDING | | izes: sis an 
JN Wings, less fabric 00 t 
Wheels, all types, each 
CYLINDER GRINDING a es: teh. Nem ; 
ALUMINITE PISTONS RreneROXS inew:, 


OX5 Motors, as received from Government 


lron Pistons, Piston Pins and Rings. Large assortment of parts at low prices. c a 
FLYING U SCHOOL OF AVIATION, Box 26 So, San Antonio, Texas 


COM PLETE MOTORS j FIRST KITE TO LIFT A MAN IN AMER 


Parts for all airplanes and motors. a K | T E S 


Finest equipment in U. S. for motor work. 


of Every Description for Every Purpose 4 


ty Ly re 
GREEN ENGINEERING COMPANY Sa A Dione ‘ Varying in size from the 18 foot War Kite to the . 
‘Dayton, Ohio EIeGe ed SAMUEL F. PERKINS a 
Main St., at Burns De sas 14 Rockland Ave. Dorchester, Mass. — 


USED BY THE UNITED STATES GOVERNMENT 
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Clears Your Desk for Action 
The Kleradesk automatically sorts and routes 
mail, memos, orders, etc., for all to whom mail 


is distributed. 


Add compartments as required, 


$8.40. I 
instructive, 


Indexed front and back, 
illustrated folder, 


It holds reference papers out of 
the way but immediately at hand when needed. 
A Steel Sectional Device 
Sections $1.20 
each, Six compartment model illustrated above 
Write for free, 
“How to Get 

Greater Desk Eifficiency.” 


Ross-Gould Co., 
277 N. 10th—St. Louis (11) 
New York, Chicago, Cleveland, Philadelphia 


will not peel. 


See us for prices. 


4 = Ave. & 4th St., 
Aluminum Gasoline Tank Co., 2002 Point, 1a. N'Y. 


Tel, Flushing 0348 


Aluminum Tanks Welded 


by man who knows aluminum. 

It will save weight. 
stay. Plenty of expert welders. It will pay you to investigate. 
Cowls, streamlines, fenders, hoods. Every- 
thing that is made of aluminum. 


Guaranteed to stand up. It 
Aluminum tanks are here to 


Satisfaction guaranteed. 


Canuck OX5 and Utility Parts 


Write for spring price list. 


Prompt Shipments — Intelligent Service 


AIRCRAFT MATERIALS & EQUIPMENT CORP. 
1409 Sedgwick Ave. 


New York City 


STONE MANUFACTURING CO., Inc. 


Supreme Propellers 


For 
immediate 
delivery 


Future Location, 2623 Olive St., ST. LOUIS, MO. 
Pioneer Propeller Builders Established 1910 


Advertising 
in this department 
10c a word 
$2.50 minimum 


-Pil 
PATENTS U. ss rea irvibe 
: ALLEN E. PECK 

Patent Attorney 


Pacific Bidg., Washington, D. C. 


‘OR SALE—160 H.P. Nieuports, flown 20 
curs, good condition, Cannot be beaten as a 
ace or stunt plane. Must sell. Act quick. 
300.00 cash. Address Box 680, c/o Aerial 
ge Weekly, 5942 Grand Central Terminal, New 
Tork City. 

A TOA EEE—E————————————— 
‘OR SALE—KG Seagull, excellent condition, 
sed less than twenty hours. Less than halt 
rice. Cash, or good car and cash. This is 
are opportunity for quick action. | J. H. East- 
nan, 161 West Larned St., Detroit, Mich. 


_ _ _ eS aan 


ANZANI RADIAL six cylinder 50 H.P. 
Never run. Complete except mag, and prop, 
ub. Has Zenith carburetor. First $140.00 
akes it. N. W. Huey, 953 N. 66th St., Phila- 
lelphia, Pa. 


—————— an 


NEW OX5 motors complete $450.00. Used 
YX5 motors which have been completely over- 
iauled less magneto and carburetor $150.00. 
With magneto and carburetor $200.00. Cant- 
vell Aircraft Co., Bucklin, Mo. 
emnmmree bts snr trt eras 
WANTED—AERONAUTICAL SUPPLIES — 
We are in the market for aeronautical supplies 
n quantities, if prices are right. Particularly 
nterested in castor oil, wings, complete ships, 
cotton fabric and envelopes. Address Box 77, 
Kokomo, Indiana. : 


FREE COURSE IN FLYING in one of largest 
tviation schools. Competent men may receive 
‘ree course in return for few months’ labor as 
nechanics. Those interested write at once to 
Box No. 77, Kokomo, Indiana. 


FOR SALE—Six weeks’ old puppies out of 
Laddie Girl, the famous parachute dog. This 
litter was recently pictured in the Chicago 
[ribune. Write to Box No. 77, Kokomo, 


Ip 


i am 


INE SMALL MONOPLANE with good motor 
ind propeller. Will consider radiophone_re- 
beiver as part payment, or $125.00 F.O.B. John 
\fflerbaugh, Wood River, Nebr. 


*OR SALE—Snappy 50 H.P. Gnome motored 
‘ingle seat sport plane, like new. Cheap for 
quick sale. Will demonstrate. Address Gilson 
Bass, 132 Auditorium Hotel, Chicago, IIl. 


: 


Classified Advertising 


FOR SALE—New MF flying boat, 3 seater, 
with new 100 H.P. OXX6 motor installed, ship 
completely tuned up and ready for flight, 
$1400.00. BP. O. Box 43, Keyport, N. J. 


NEW OX5 Curtiss Hammondsport motors 
boxed complete. Log book, inspection sheets. 
$475.00 each F.O.B. Chicago. Lee Hammond, 
30 No. Michigan Ave., Chicago, Ill. 


WE HAVE FOR SALE seven Canucks, all in 
good flying condition. Prices range from 
$600.00 to $1000.00. Service Aviation Com- 
pany, Wabash, Indiana. 


FOR SALE—Canuck ‘just overhauled A-1 
shape $800.00. Joe Esch, 289 West Center St., 
Akron, O 


ee 


FOR SALE—JN4D with OX5 motor A-1 
condition $800.00 for quick sale. Joe Esch, 289 
West Center St., Akron, O. 


ce I Eee 
HURRY!! LAIRD SWALLOW, nearly new, 
with photographic contract.. Standard Jl and 
Canuck with passenger carrying contracts. 
These contracts for immediate acceptance and 
will give you a big start for the season. 
Hangar, extra motor, spares, etc., all in pink 
of condition. Priced right. Sell all or part. 
Take the first train. Heddon Aviation Co., 
Dowagiac, Mich. 

i Si ae a ee 
FOR SALE—New Liberty motors and parts, 
reasonable price, immediate shipment. Also 
brand new Curtiss OX5 cylinders. Address 
Grant Motor Co., 912 E. Grand Blvd., Detroit, 

ich. 


FOR SALE—One aeroplane, absolutely new, 
never used, Thomas Morse 34C complete with 
Le Rhone engine 80 H.P. $875.00 F. O. B. 
Newport News, Virginia. Must be sold at 
once. Address Benj. Fisch, 4215 Huntington, 
Ave., Newport News, Virginia. 


a 


FOR SALE—Six 9-cylinder 140 H.P. rotary 
motors at $50.00 each; $250.00 for the lot. 
Also Liberty, Hispano and OXS5 motors and 
parts. W. F. Long, San Antonio Aeronautical 
School, Stinson Field, San Antonio (Route 1), 
Texas. 


CURTISS SEAGULL, dep. control, K-6 
motor, good flying condition, Price $2000.00. 
Also other types for sale. Curtiss Flying Sta- 
tion, Atlantic City, N. J 

ppeeercemeuteey a ee eee 
SIX PASSENGER HS2 BOAT in perfect flying 
ecndition with Liberty motor. Very cheap for 
cash. M. W. Blasier, 54 Water St., Auburn, 
Ni Y: 


All orders must be Recount 
panied by post office money 
order or certified check. 


PLANES OF ALL KINDS 
1 to 5 seaters—$450,00—$2500.00 
27 SOLD IN 5 WEEKS—THEY MUST 
BE GOOD 
Chamberlin Aircraft 
Hasbrouck Heights N. J. 


RELIABLE PILOT AND MECHANIC wishes 

position. Three years of commercial experi- 

ence. Best references. Address Hugh C. 

ama P. O. Lock Box No. 6, Williamsburg, 
io. 


FOR SALE—Three passenger aeroplane, fully 
equipped, or will consider a good auto in trade. 
Lock Box 198, Burlington, N. J. 


SEVEN CANUCKS FOR SALE — Excellent 
flying condition. $500.00 to_ $900.00. Service 
Aviation Company, Wabash, Ind. 


THREE GOOD COMMERCIAL PILOTS 
wanted immediately. Should have cross country 
experience. Write for particulars. Service 
Aviation Company, Wabash, Ind. 


CURTISS COMMERCIAL H 180 Wright 3 
passenger. Just remodeled and _ recovered. 
Worth $2500; less for cash. Fay &. Ross, 
3503 E. 26, Kansas City, Mo, 


WANTED—A partner with an aeroplane or 
M. F. boat, either experienced or inexperienced 
to carry “passengers. Address Box 682, c/o 
AgErIAL AGE WEEKLY, 5942 Grand Central Termi- 
nal, New York City. 


BARGAIN ANZANI 10 CYLINDER MOTORS 
$150.00. Hubs and propellers for all kinds of 
motors and compasses very cheap. Address 
New Britain Aero Works, 266 Fairview St., 
New Britain, Conn. i 


MODEL AEROPLANES AND SUPPLIES— 
Let us supply you. Send for our latest catalog. 
10c brings it to you. Wading River Mfg. Co., 
672-AB, Broadway, Brooklyn, N. Y. 


PILOT AND MECHANIC—Staff sergeant, at 
present employed by U. S. Army Air Service, 
will be discharged prior to June 15, wants 
position as pilot, capable of all mechanical 
work. Highest references as to character and 
ability. Address Box 681, c/o Aerial Age 
Weekly, 5942 Grand Central Terminal, New 
York City. 
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Aviation is making such strides that it needs 
more men right now 


Learn #oFly 


The plane whose remarkable perform- 
ance, rugged strength and unbelievable 
economy of operation have brought im- 
mediate recognition and success. 


It takes off in less than 150 feet and 
lands at 33 MPH with a load of 736 


pounds. 


You Can Learn To Fly 


I can teach you how to become a successful pilot in a short 
time. My course is so arranged that you get only the things 
you need to make you a good aviator. 


The Diggins Extension Course 


is up-to-date, teaches you what you must know to become anexpertfiyer, | 


This course is written by competent instructors right on my fiying fleld. 
Itis kept right up to the minute—all new developments in aviation are 
included. That is why itis recognized as the most complete and practi- 
cal course offered today. My course saves you time aud: money because 
it prepares you at home so that you are ready tc begin flying the day you 
arrive at the ilying school, 


Superior Points of the Diggins School 


he 


ecRe 


“Sturdy Simplicity” 


For Details and Demonstration Apply 


HUFF DALAND AERO CORPORATION 


Sole Distributors 
1018 Commerce Bldg. 


KANSAS CITY, MO. 


1. The Diggins school is the oldest. largest and most complete 
commercial aviation school in America. 
The Diggins school is located in Chicago, the center of 


Aviation. 


. Living quarters and free employment service are main- 
tained for students. 


2. 

3. 

4. Diggins guarantees “to make you a pilot. 
6. Diggins’ pilots get top notch salaries. 

6. References, any aero club in America. 


WRITE TODAY 


Write today for the new Diggins beauti- 
fuliy illustrated Sd 


1 


The Ralph C. Diggins School of Aeronautics 


Dept. 8 


flying course. 


40 N. Dearborn St. Chicago, Ml. 


Please send me the Dieu catalog and information about the Diggins 


(Concluded from page 355) 

time that Edison first observed the effect 
of its practical application by Professor 
Fleming; and finally, the addition of the 
grid by Dr. Lee deForest. Up to this time 
we had a vacuum tube, but its possibilities 
were really unknown until Edwin H. Arm- 
strong, a young American amateur, dis- 
covered the feed-back principles of trans- 
forming it from a simple vacuum tube into 
an electrical oscillator—a discovery which 
has given to it all of its remarkable possi- 
bilities and made it really and truly the 
modern Aladdin’s lamp. 

Now the manner in which the vacuum 
tube functions as a detector is as follows: 
As soon as the filament is lighted a train 
of electrons is thrown off from the filament 
and these bombard the plate. They are in 
reality particles of negatively charged mat- 
ter, which actually bombard the plate with 
terrific impact. They afford a path for 
negative electricity to pass between the fila- 
ment and the plate, and in order to assist 
the passage of this electricity the plate is 
charged with a positive potential. The grid 
enables us to control the action of the 
tube for this purpose. 

When the incoming electro-magnetic 
waves pass over the aerial a very high 
frequency alternating current is induced in 
the oscillating circuit connected with the 
aerial, which passes this current on to the 
vacuum tube. The vacuum tube will only 
allow the negative half of this alternating 
current to pass through it. It completely 
checks the positive half and therefore acts 
as an electric valve in exactly the same 
way as the ordinary valve operates in a 
water-pipe system. 


Pulsating Current Works Phone 


We have, therefore, on the other side of 
the vacuum tube a current of electricity 
that is a pulsating current flowing in one 
direction only, and the telephone receiver 
is now able to respond to it. That is the 
manner in which the tube acts as a de- 
tector. As an amplifier, a slightly different 
condition exists and a different action takes 
place. In this case we have what is known 
as a “trigger effect,’ and the action of the 
tube in amplifying can be best described 
by using the trigger effect as an analogy. 


If you study the mechanism of a rifle 
you will realize that when you cock the gun 
you have to use a great deal of force to 
pull the hammer back against the spring 
in the gun. When you pull the hammer 
back, what you actually do is to store up 
a certain amount of energy in the spring 
of the gun, which lies dormant until such 
time as you bring it into play by pulling the 
trigger. A little thought will show you 
how minute the pressure is that you exert 
on the trigger itself when firing the gun, 
but by releasing the trigger you bring into 
play the larger amount of energy that is 
stored up in the spring, and this forces 
the hammer against the cartridge in the 
gun with such force that the cartridge is 
exploded. This is exactly what the vacuum 
tube does—it controls the larger amount of 
energy that is stored up in the battery con- 
nected to the plate on the vacuum tube.. 
When the weak, incoming current reaches 
the grid or “control element” of the tube 
it releases this stored-up energy by pulling 
the grid trigger and permitting the plate 
current to come into play in the circuit. 


This action, of course, can be duplicatec 
in successive stages of amplification. 


Regeneration Described 


It is this action that is also brought inte 
play in the regenerative circuit. The tube 
having acted as a detector, then passes its 
slightly increased current ‘through the in- 
ductance in the plate circuit, and this in- 
ductance, being inductively coupled to the 
oscillating circuit, induces a still stronget 
current in that oscillating circuit, which 
again passes through the vacuum tube, re- 
leasing still greater energy in the plate 
circuit, and this action passes around agair 
performing the same function, always si 
taneously, until the certain maximum con- 
dition is reached. 

This regenerative action can best be ex- 
plained by using the analogy of the ordi- 
nary telephone. Sometimes, when the tele- 
phone rings and you lift off the hook and 
central: still continues ringing, you ocea- 
sionally get peeved and place the receiver 
to the mouthpiece of your telephone. The 
result is that gradually and rapidly you fi 
a tremendous buzzing effect that fina 
reaches a loud and terrific whistle. What 
has taken place is simply this: The sound 
vibrations received in the telephone fe 
ceiver have been fed back into the mouth- 
piece of the transmitter and the transmit; 
ter, of course, increases the sound 
passes it around the circuit again to 
receiver, which then again transfers it t0 
the transmitter of the mouthpiece. until # 
maximum, final strength is attained, whi 
results in the terrible whistling, howling 
sounds that appear in the telephone. 
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“Che | aird Swallow 


Americas First Commercial Airplane” 


ITH the opening of the third successful season, 

The Swallow is still recognized as America’s 
leading commercial Airplane. Place your order now 
for a three-passenger Swallow and join the ranks 
of satisfied, successful Swallow owners. 


Distributor Contracts Available to Responsible Parties 


Step ELD. | ©: M- LAIRD COMPAN* 


In connection with our factory we Factory— —Sales Offices 
operate LAIRD FIELD—the only landing 
field at Wichita. Supplies, accessories, 


EAN 
hangars and factory service at all times. WICHITA CLE KANSAS 


You are welcome! 


361 


Te —s 


a 


362 AERIAL AGE WEEKLY, June 26, 1922 a 


r 
SS 


+ oa f 


=) BY 


(eh 


—— (lune i Gree; 7 
wale «Uf ee 3 RS 
: fs red H Sa Soran 
fer ep -<F 
: : aA y (QPF pa: IN Ss CA iain 
TAK Eg lit SLANT | 
‘ ! 


Oo 
i] 
Gg 
is iC) 
.Q) 
io) 
0) 
@ 
B 
0 
a 
a 
iQ) 
Q 
U 
Q 
Q 
(3) 
Q 
Gg 
@ 
Q 
ig) 
+3) 
1G) 
Oo 
1G} 
g 
ig) 
B 
| 
g 
gy 
Q 
3] 
a 
1g} 
io 
ia 
G 
Ly 
EI 
i] 
G 
| 
B 
a! 
% 
Oo 
J 
Oo 
Gq 
Gs 
0 
g 
U 
ug 
12) 
Q 
U 
@ 
1c] 
g 
g 
U 
10} 
iG} 
10) 
io} 
iG) 
Q 
go 
| | 


e 9 e e 
America’s Finest Commercial Aeroplane 
Built to carry three people comfortably, is ideal. Its economical, reliable C-6 motor 
the C-6 Oriole with a full load takes off and of 160 horsepower gives a pilot that “grand 
lands in a remarkably small space. and glorious feeling’? which nothing but a 
wonderful motor can give. Its attractiveness, 
Its compactness, beauty, strength, and comfort for passenger and pilot, long cruis- 
comfort make it the finest ship for the sports- ing range and high ceiling are some of the 
man to fly. With an electric starter, door many features most desired for commercial 
for easy entrance, luggage compartment, flying. 
large roomy cockpits, pleasing lines and col- 
or, there is little to be desired. For further information, demonstration 
and prices of this remarkable ship communi- 
For the commercial operator, the Oriole cate with any Curtiss sales representative or 
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AEROPLANE 
AND MOTOR CORPORATION 


Garden City, Long Island, New York 
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IMPORTANT EDITORIAL ANNOUNCEMENT 


ITH this issue Arrtat AGE will cease publication as a weekly magazine. 
It will henceforth appear as a monthly. The first issue in the new form 
will be dated August Ist, 1922, and will appear on July 18. 


This change has been decided on after the most careful consideration of 

the present aeronautic situation and in an attempt to produce a magazine that 

will best develop and increase interest in aeronautics on the part of the American 
people. 


The new ArrtAt AGE will be greatly increased in size, will be printed on 
better quality paper, with cover in two colors. It will contain fi of the regular 
departments and features of the present ArrtaL Ace, and will have in addition 
specially written illustrated articles by world authorities, written from the point 
of view of increasing public interest in aeronautics. 


r It is contemplated that such a magazine will have a much wider appeal to the 
American people, and only by such a widespread appeal can we hope to be success- 
ful in properly presenting aeronautics to the American public. 
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Detroit Aerial Carnival 


The first aerial carnival and flying meet 
for Detroit will be held under the auspices 
of the 310th Aero Squadron, 85th Division, 
Uo. A. one) tly 4.2)73 and -4.) Miaerpre- 
liminary announcement concerning the car- 
nival follows: 

In the past, Detroit has been sadly lack- 
ing in its aviation enthusiasm. One of the 
most important reasons for holding this 
meet is that, while Detroit and Wayne 
County have had assigned to them a Re- 
serve Aerial Squadron, designated as the 
310th Observation Squadron, 85th Division, 
U. S. A., Congress has failed to provide 
sufficient appropriations necessary to carry 
on the practical work such as the squadron 
requires to be accurate. Therefore, to se- 
cure the enthusiasm and support, civic and 
industrial interest of the community, it was 
felt that some tangible demonstration 
should be given to attain these ends. 

The success of this event will not only 
enable the squadron to obtain the necessary 
funds to carry on operations at Selfridge 
Field, but will arouse interest among public 
and industrial organizations in this locality 
in preparation of the coming era of aerial 
transportation and the benefits of having 
Detroit on the Aerial Mail Route. The 
whole object is to promote aviation activity 
in every sense of the word. 

The event will be supported in part by 
the Detroit Aero Squadron, a pure “dyed- 
in-the-wool” live organization, composed 
of between fifty and seventy-five flyers who 
have served in the American and Canadian 
Air Forces during the World War; in ad- 
dition to a large number of observers, com- 
bat gunners, air service engineers, balloon 
men, mechanics and others familiar with 
the work and possibilities of aviation. 

The First Air Carnival and Flying Meet 
is designed to interest the public from the 
commercial and industrial point of view, 
rather than from a sporting standpoint. It 
is particularly valuable from a viewpoint 
of National Defense and Preparedness, be- 
cause our Government does not maintain a 
completely equipped and operating Air 
Service in times of peace. 

Therefore, only through encouraging and 
upbuilding a Merchant Air Marine of 
trained personnel, by those qualified, can 


the country in general realize the great 
economic possibilities of Aerial Transpor- 
tation. These two organizations are fore- 
most in both lines of endeavor; one from 
the military standpoint, whose training was 
secured at enormous expense during the 
war, and others who have had a great deal 
of experience but are not connected with 
military organizations. All of this experi- 
ence and enthusiasm will be given towards 
making Detroit the hub of aeronautic ac- 
tivities in the United States—which means 
the development of Commercial Aviation 
in Detroit and the opening of many possi- 
bilities from an industrial standpoint. 


Larsen Responds to Rickenbacker 


New York—Aroused by what he terms 
unfair criticism of American aviation, in 
statements attributed to Capt. E. V. Rick- 
enbacker, whose plane was so badly dam- 
aged at Omaha, Neb., that-he was forced 
to abandon his around-the-country flight, 
John M. Larsen, who improved the all- 
metal monoplane, issued a statement point- 
ing out that there are many machines which 
could have made the trip successfully. 
Rickenbacker is quoted as, saying, ‘no 
plane in the United States is fitted to make 
such a tour.” 

“Capt. Rickenbacker was my guest on a 
flight across the continent and back,” said 
Mr. Larsen. “We made the trip easily. A 
pilot, a mechanician, and I flew from 
Omaha to Philadelphia two years ago with- 
out stopping, between daylight and dark. 
We carried much baggage also. The U. S. 
Air Service is flying many kinds of ma- 
chines every day, and the Air Mail flies 
daily between New York and San Fran- 
cisco with an efficiency performance of 
95%.” 

Mr. Larsen, who is a Governor of the 
Aeronautical Chamber of Commerce of 
America, said that reports received by the 
Chamber indicate that more than 250,000 
civilians flew in aircraft last year, more 
than 3,000,000 miles. He himself traveled 
from New York to the Arctic Circle and 
down into Mexico before returning to Man- 
hattan in the same plane in which he 
started. He has traveled more than 300,000 
miles by air. 

“Most of my flying has been done in 


The Giant Johan with aviator Horchem and his wife standing under his outstretched arms, in 
front of the Laird Swallow in which Horchem took Johan for a flight, under wager that with 
the giant in the cockpit the Swallow would never get off the ground.. However, at the end 
of five minutes they had climbed to an altitude of fifteen hundred feet, a most remarkable feat 
for a ship the size of the Swallow, considering the load. Johan is 24 years old, is 8 feet, 9!/> 
inches tall, wears a 22% size collar and a number 20 shoe, weighs 503 pounds 
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planes of similar type as that which Rick- 
enbacker attempted to use,’ said Mr. Lar- 


sen. ‘The machine he used was an ob- 
solete model, two years old, and one of 


three or four which had been withdrawn by 


the Post Office Department and sold, for a 
few hundred dollars, as salvage. They 
lacked the improvements I have made on 
the all-metal monoplanes since first intro- 
ducing them into this country. Personally, 
I think Capt. Rickenbacker was misquoted 
or that he made the statement without 
realizing its full meaning.” 


Spokane News 


Spokane, Wash.—Interest in aviation in 
this city has been substantially stimulated 
as a result of the visit to the city of Rear 
Admiral W. F. Fullam, U. S. Navy, retired. 
The admiral is swinging around the cir- 
cuit of army corps areas as the representa- 
tive of the National Aeronautical Associa- 
tion. He has a breezy personality of ex- 
ceeding charm and makes an exceptionally 
efficient envoy for the organization which 
planned the tour. 


Arriving at Spokane early on the morn- — 


ing of June 5, Admiral Fullam was met at 
the depot by a delegation of representative 
citizens, including the mayor of Spokane 
and president of the Chamber of Com- 
merce. Military Affairs Committee of the 
Chamber . of Commerce is especially 
charged with the development of aviation 
in Spokane, and the committee was well 
represented in the reception committee. 
Thereafter Admiral Fullam’s time was 


fully occupied. He spoke at the high school — 


auditoriums, addressed the Chamber of 
Commerce, spoke to the garrison at Fort 
George Wright and was entertained at 
luncheons and dinners. The newspapers 
devoted a large amount of space to his 
visit with illustrations. : 


Determination to place the Spokane mu-— 


nicipal aviation field at Parkwater in line 
with the best fields in the Northwest was 
expressed subsequently in a discussion of 
aviation by members of the city park board. 
Commissioner J. C. Argall, who formed 
part of the air board that attended Rear 
Admiral Fullam, reported that the admiral 


was favorably impressed with the Spokane 


field and promised development of aviation 
in a commercial way if Spokane got in line 
with other cities making a strong bid as 
aviation centers. 


Adoption of rules to govern the air was — 


delayed until after action is taken by the 
National Aeronautical Society at its con- 


vention in September, when nation-wide — 


flying rules are to be adopted in conjunc- 


tion with the army and the navy. Tempo- 


rary rules will be adopted to govern flyers 


using the Parkwater municipal field this ~ 


year. It was voted to make the fee for the 
season $5 a ship and to have the permit 
revocable by the park board at any time. 
All permits are to be issued subject to such 
rules as the board may adopt. 


Personal Par 


Arriving on the S.S. Pan America of 


the Munson Steamship Line from Rio de 

Janeiro on June 15th was Orton Hoover, 

Mrs. Hoover and their little daughter. 
Mr. Hoover was formerly a Captain in 


the U. S. Army and is in charge of E 
a 


aviation at the Brazilian Exposition. 
reported having just sold forty-two Cur- 
tiss airplanes to the Brazilian Government. 


Automobile and Aircraft Manufacturers 
Launch Export Campaign 


New York.—A united campaign to sell 
American automotive transportation to the 
world was begun to-day on the departure 
from New York of Gordon Lee, Chief of 
the Automotive Division, Bureau of For- 
eign and Domestic Commerce, Department 
of Commerce, who during the next two 
months will make a nation-wide tour, vis- 
iting a score or more cities. 

Mr. Lee and Major Horace M. Hickam, 
representing the Army Air Service, who 
flew to New York from Washington, ad- 
dressed a conference of automotive manu- 
facturers at the Transportation Club. The 
conference was attended by representatives 
of the National Automobile Chamber of 
Commerce, Motor and Accessory Manufac- 
turers’ Association, Aeronautical Chamber 
of Commerce, Automotive Equipment As- 
sociation, Motorcycle and Allied Trades 
Association, National Association of En- 
gine and Boat Manufacturers, Association 
of Automotive Equipment Manufacturers, 
The Class Journal Company, and The Black 
& Decker Mig. Co. 

The campaign embraces the development 
of the foreign market for American con- 
structed automobiles, motor trucks, air- 
craft, motorcycles, and motor boats. Mr. 
Lee expects to fly between many cities on 
his trip. 


Progress of Aviation Matters in Congress 


The following memoranda concerning 
progress of aviation matters in Congress 
has been prepared by the Aeronautical 
Chamber of Commerce: 

April 12—House 

Mr. Sisson discusses the Navy Bill 
(H. R. 11228). He believes the battleship 
is dead and has been supplemented by the 
aeroplane. He believes that the nation that 
controls the air controls the sea and the 
nation that controls the sea controls the 
world. 


May 2—House 

Mr. Oldfield: A bill (H.R. 11515) pro- 
viding for the purchase of certain inven- 
tions, designs, and methods of aircraft, ait- 
craft parts, and aviation technique of 
Edwin Fairfax Naulty of New York; to 
the Committee on Appropriations. 


May 8—House ; 

Conference report of the Post Office Bill 
(H. R. 9859) submitted. In amendment 
No. 40, $1,900,000 is provided for air mail 
service. 


May 9—House 


Brief filed with the Department of Jus- 
tice by the Contract Audit Section of the 
Air Service in the Lincoln Motor Case 
printed in the record. 


May 13—House 


Post Office Bill (H. R. 0859). Appropri- 
ation of $1,000,000 for air mail passed 
House. 

May 15—House 


Discussion: of aircraft contracts: in the 
consideration of H. R. 11645 a bill pro- 
viding appropriations for the prosecution 
of the war contracts. 


May 17—Senate 


The Vice-President laid before the Sen- 
ate a communication from the Secretary of 
War, transmitting in response to S. Res. 
266 information relative to a school of 
aeronautics; which was referred to the 
Committee of Military Affairs. 


House 


Mr. Hicks in H. R. 11214, a bill authoriz- 
ing the President to scrap certain vessels 
in conformity with the provisions of the 
Five-Power Naval Treaty, urges the con- 
verting of two battle cruisers into aircraft 
carriers. 


May 20—House 


Mr. Jefferies of Nebraska: a bill (H. R. 
11723) to authorize and provide for pay- 
ment of amounts expended in construction 
of hangars and maintenance of flying fields 
for use in the Air Mail Service of the Post 
Office Dep&rtment; to the Committee on 
Post Office and Post Roads. 


May 27—House 


Mr. Hicks unanimous consent to lay on 
the table H. R. 5219, a bill to create a Bu- 
reau of Aeronautics in the Department of 
the Navy, and the Bill H. R. 6297 author- 
izing the construction of an aeroplane car- 
rier for the Navy of the United States. 


May 31—Senate 

Vice-President laid before the Senate a 
communication from the Acting Secretary 
of the Navy, transmitting in further re- 
sponse to Senate Resolution 206, agreed to 
April 5, 1922, information relative to the 
establishment of an academy of aeronautics 
at the Naval Academy and the manufac- 
turer of aircraft at naval stations, etc., 
which was referred to the Committee on 
Naval Affairs and ordered to be printed. 


June 2—Senate 
War Department appropriations (H. R. 


_——————— 


Aircraft Appropriations 


Allowed in : 
Budget 65 566,950 Senate 
Mums FR, 11228... 22. w eee ee $17,043,310 860,95 
Seiny Bili_H. iP) NOVEL. os eae ae 15,210,770 12,431,000 ne pa 
Beene 1. 9859. ee ee ees 2,200,000 1,900,000 as 
Nat'l. Adv. Comm. Aero.—H. R. 9981.... 250,000 210,000 ; 


* Still under discussion. The helium appropriation has been cut from $400,000 to $300,000. 


No appropriation bill has been signed as yet by the President, 
bills are being held up in the Senate on account of the tariff bill. 


The Army and Navy 
The other bills are 


either in conference committees or the conference reports of these committees are waiting 


approval of Congress before going to the President. _ 4 
” The Navy Bill was Bh acied by the Senate Committee June 10th, 1922. This Report 


raised the appropriations for aircraft to $14,703,950. 
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10871). Aircraft appropriations amend- 
ments agreed to. Amendment allowing 
$400,000 for Helium experimentation re- 
duced to $300,000 and agreed to. 


To Study Plans of JR-1 


Washington.—A_ special committee of 
leading engineers and structural experts 
appointed by the National Advisory Com- 
mittee for Aeronautics met in this city 
May 18 to make a complete and thorough 
study of the Navy’s giant airship ZR-1, 
as requested by Rear Admiral William 
A. Moffett, Chief of Naval Aviation. 

The committee is composed of Henry 
Goldmark, a consulting civil engineer of 
New York, who was responsible for the 
design of the great steel lock gates of 
the Panama Canal; William Hovgaard, 
professor of naval architecture at the 
Massachusetts Institute of Technology, 
Boston; W. Watters Pagon, a consulting 
civil engineer of Baltimore, and an expert 
on bridge and structural steel work; Dr. 
L. B. Tuckerman, engineer-physicist of 
the Bureau ‘of Standards, who was con- 
nected with the tests of the full-sized 
structural parts of the ZR-1; and Dr. Max 
Munk, technical assistant of the National 
Advisory Committee for Aeronautics and 
an expert on aerodynamics. 

At a recent meeting of the National 
Advisory Committee for Aeronautics, 
Admiral Moffett, a member of the Ad- 
visory Committee, requested that a de- 
tailed technical study of the plans for the 
Navy’s first fleet airship, parts of which 
are now being fabricated, be made by a 
special committee to check the plans as 
prepared by naval designers. Accordingly, 
the Special Committee on Design of 
Airship ZR-1 was organized by Dr. 
Joseph S. Ames, chairman of the Execu- 
tive Committee, and instructed to make a 
thorough investigation and prepare a re- 
port. The object of the report is to pass 
upon the design and calculations, includ- 
ing the method of determining the load 
factor and factors of safety used in the 
design submitted by the Naval Bureau 
of Aeronautics. 

It is estimated that the special commit- 
tee will require ten to twelve weeks to 
complete its work and submit report to 
the National Advisory Committee for 
Aeronautics. 


Seventh Corps Association 


The Commercial Aeronautical Associa- 
tion of the Seventh Corps Area has had 
its Constitution and By-Laws printed in a 
neat booklet, which will be supplied to 
anyone interested on applying to Ralph 
W. Cram, Davenport, Iowa, president, or 
John B. Coleman, Sioux City, Ia., secre- 
tary. The association is organized to pro- 
mote the interests of aviation, the location 
of landing fields and to do everything pos- 
sible for the development of commercial 
aviation in the eight states comprising the 
Seventh Corps area. It expects in Sep- 
tember to become a district of the pro- 
posed National Aeronautical Association 
to be organized at Detroit. 
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THEORY OF THE SLOTTED WING: 


technical aviation problems during the 

war, the most important aeroplane 
parts, especially the wing, were so thor- 
oughly tested as to create the impression 
that no further substantial improvement 
was possible. The characteristics of the 
different wing sections were sufficiently 
known to ‘enable one to select the most 
suitable section for almost any purpose. 


Then the discovery by Lachmann and 
Handley Page suddenly revealed entirely 
new possibilities and the wing section again 
became a rich field of problems. As prob- 
ably you all know, this discovery consisted 
in making one or more slots in the wing 
section (Fig. 1). In this way it is pos- 
sible to use the wing at higher angles of 
attack and thus considerably increase the 
lift. The lift-drag ratio, however, seems 
to be no better in general than for ordinary 
wing sections. The advantage lies princi- 
pally in the ability to vary the coefficient of 
lift, and hence the speed, within consider- 
ably wider limits. Hereby the difficulties 
of taking off and landing are diminished 
and greater flight speeds made possible. 
Our knowledge of the behavior of such 
slotted wings under the most diverse con- 
ditions is, unfortunately, very limited, and 
there is still much work to do before we 
shall have carried our investigations so far 
as to be able to choose, from the many pos- 
sible modifications, the one best adapted 
for any given purpose. 

The question of the most practical im- 
portance is what must be done in order that 
with an aeroplane we can obtain the best 
possible lift-drag ratio if the lift-coefficient 
is low and, in addition, be able to reach by 
easily made changes, a considerably higher 
coefficient of lift, where the lift-drag ratio 
does not need to be especially good. The 
former condition would be used in ordinary 
horizontal flight and the latter in taking off 
or in landing. The purely experimental 
solution of all the problems connected with 
these new wing sections is rendered very 
difficult by the large number of possible 
modifications. The most diverse cross- 
sections may be given the component parts 
of the wing and their relative size may be 
varied, thus bringing the slot nearer either 
the leading or trailing edge. Furthermore, 
the relative position of the parts and the 
width of the intervening slot may be varied. 
Lastly, there is the possibility of varying 
the number of the component wing-parts by 
the introduction of one or more slots. 
Although, for structural reasons, ‘many 
forms do not come into practical considera- 
tion, the number of possibilities is still very 
large. 

The experimental work will be consider- 
ably simplified and rendered more produc- 
tive of results, if we succeed in obtaining 
at least an approximate idea of what takes 
place. We are still, however, far from 
being able to give a complete theoretical 
explanation of the phenomena of slotted 
wings. Nevertheless, we can contribute 
something toward the explanation of the 
unusual increase of the lift coefficient. I 
do not wish, however, to create the impres- 
sion that what I am about to say is con- 
‘clusive. I wish rather to bring the matter 


STicectuca the intensive study of all 


* Reprint from “Berichte und Abhandlungen 
der WissenschaftlichenGesellschaft fiir Luftfahr 
+’? (Supplement to ‘‘Zeitschrift fiir Flugtechnik 
und Motorluftschiffahrt”’), No. 6, January, 1922. 


Lecture by A. BETZ, Gottingen 


up for discussion, in the hope that still 
other viewpoints may be presented, which 
will help to clarify the problem. 

We must first consider the question as to 
how it happens that, with a given wing 
section, the lift coefficient cannot be in- 
creased at will. In order to answer this 
fundamental question, we must consider 
more carefully the process by which lift is 
generated. It is known that lift is pro- 
duced by the greater velocity, and conse- 
quently smaller pressure, of the air on the 
upper side of the wing, than on the lower 
(Fig. 2.). This difference must vanish at 
the trailing edge, around which the 
pressures can become equalized. The dif- 
ficulty lies in the fact that a strong suc- 
tion must be generated on the upper side, 
only to vanish again at the trailing edge. 
From the point of least pressure on, the 
kinetic energy of the air must therefore be 
transformed into pressure by a gradual 
increase in the cross-section of the tubes of 
flow. There accordingly takes place, on 
the rear portion of the upper side, a phe- 
nomenon very similar to the flow through a 
widening tube. 

Now, it is known that such a flow, in 
which kinetic energy is transformed into 
pressure, remains stable only for a very 
gradual increase in the size of the cross- 
section. If the diameter increases too 


rapidly, the air does not continue to flow 


smoothly along the wall, but separates from 
it and goes its own way as a free jet, and 
the increased pressure is not obtained. If 
we increase the angle of attack of an aero- 
plane, the cross-sections of the tubes of 
flow on the suction-side are increased; and 
if a certain figure is exceeded, the air no 
longer flows along the upper surface of the 
wing, but is torn off, as it is: expressed. 
This phenomenon is shown by Figs. 3 and 
4. (The photographs were made by Dr. 
Heis and published in Prof. Prandtl’s re- 
port on the Géttingen Aerodynamic Lab- 
oratory, in the Year Book of the Air 
Traffic Association, 1912-1913.) The first 
picture shows a wing having a normal 
angle of attack. The flow conforms quite 
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well to the top of the wing and is not 
seriously affected by the small vortices 
which cover the wing. With larger wings 
and greater velocities, the vortices are 
probably still smaller. The second picture 
shows the same wing at a somewhat greater 
angle of attack, in which case the fluid no 
longer follows the top of the wing. : 

Involuntarily we now ask how it happens 
that the air does not separate on even a. 
moderate increase in the diameter of the 
cross-section. The explanation lies in the 


viscosity of the air or, in most cases, more 
correctly, in an apparent viscosity, which, 
in turbulent phenomena, is conditioned by — 
The cause may be 
follows: 


the turbulence itself. 
pictured qualitatively as 


ba 
av 


The 


¢ 


(b) 


fluid has a tendency, on account of its” 
inertia, to flow straight ahead, instead of 
following the curved surface, but then 
there must exist, between it and the surface 
of the wing, a quiet or an eddying “dead- 
water” region. This “dead water” is now 
carried along by friction (or the effect of 
viscosity) and must be constantly replaced 
(Fig. 4). Now, when the viscosity is so 
great that, in a given time, more fluid is 
carried away than can flow in, the “dead 
water” disappears and the flow follows the 


surface of the wing (Fig. 3). =. 


Such are the general outlines of the phe- 
nomena which produce lift and which also 
limit its magnitude. Unfortunately these 
phenomena cannot be treated quantitatively 
by theoretical methods. We must there- 
fore content ourselves with qualitative il- 
lustrations and will now endeavor to ex- 
plain, on this basis, the action of the slotted 
wing. 

For the sake of simplicity, we will as- 
sume that there is only one slot. Such a 
wing section may be imagined as a biplane 
with a very great positive stagger and a 
very small distance between the wings. 
Some justification for this conception pro- 
ceeds from the fact that, even with am 
ordinary biplane, the maximum lift is in- 
creased by a positive stagger. According 
to biplane measurements published by my- 
self in the fourth volume of “Zeitschrift — 
fiir Flugtechnik und Motorluftschiffahrt,” 
the maximum Cy, without stagger was 100, 
with a positive stagger of 30° it was 110 
and for one wing alone it was 106. Similar 
results were also obtained in England 
(Technical Report of the Advisory Com- 
mittee for Aeronautics, 1915-16, Rep. 196, 
Sect. II). Though the differences are not 


ae 


= 


Reest, they would evidently be greater, if 
the stagger were increased and the interval 
between the wings diminished. 

We will first consider only the front 
wing and discuss how its characteristics are 
affected by the rear wing. From the theory, 
of the biplane, we know that the flow 1s 
here obliquely upward. This affects the 
lift-drag ratio, but not the maximum co- 
efficient of lift, which here alone interests 
us. We also know that, at this point, the 
flow forms a curve with the concave side 
up. This has about the same effect as in- 
creasing the wing camber. By increasing 
the latter, the maximum lift may actually 
be increased, though only to a very limited 
degree and at the expense of the lift-drag 
ratio. The rear wing is similarly affected 
by the curvature effect. It may therefore 
be assumed that the influence of the curva- 
ture of the flow plays a role of some im- 
portance with a given wing section with a 
moderately large camber, but nothing 
further is thereby gained than would be 
gained by a larger camber. The extraor- 
dinarily large increase in the maximum 
dift cannot therefore be thus explained. 
_ The following consideration may be of 
more importance. The front wing lies in 


a region of increased velocity. Now, since Fig.4. Flow about a wing sect 


the force of air is proportional to the 
square of the velocity, it is evident that 
the lift on the front wing is thereby con- 
siderably increased. This argument has 
put one exception, namely, that the reverse 
is true of the rear wing, so that for the 
combination of the two wings the two 
effects neutralize each other. In calculat- 
ing the relations for an unstaggered bi- 
plane, we even obtain a smaller maximum 
lift than for the two wings alone and this 
‘result is confirmed by experiments. The 
relations are, however, somewhat changed 
‘by staggering. We must go into this more 
thoroughly. 

We will first consider the arrangement 
with two wings of about the same size in 
which the relations stand out the clearest. 
The front wing, taken alone, would have a 
pressure distribution somewhat as shown 
by the fine line on the left of Fig. 5. Now, 
if we bring the rear wing, which has about 
the same pressure distribution by itself, 
into proximity with the front wing, the 
trailing edge of the latter will lie in a 
region of great velocity, and correspond- 
ingly small pressure, produced by the rear 
wing. The leading edge of the front 
wing, on account of its greater distance 
from the rear wing, lies in air that is much 
Tess disturbed and consequently in a region 
of nearly normal pressure. The leading 
edge of the front wing is, accordingly, not 
much affected by the pressure on the rear 
wing, while the pressure on the trailing 
edge of the front wing is diminished. We 
will therefore obtain, for the front wing, a 
‘lift distribution corresponding somewhat 
to the dash curve in Fig. 5. 

Through this modification of the pres- 
Sure curve, the pressure increase on the 
suction (upper) side becomes much flatter. 
On the other hand we know that the limit 
of the lift is determined by the steepness 
of the pressure curve. It is therefore evi- 
dent that we may now further increase the 
angle of attack, until the inclination of 
the pressttre curve again reaches its limit 
value (heavy line in Fig. 5). Since the 
velocity has become greater everywhere, 
= pressure curve may climb steeper than 

efore. 

- As is obvious, the lift, which is repre- 
sented by the area inclosed by this curve, 
has become considerably greater. 

Let us now turn our attention to the rear 
wing. Here we find corresponding phe- 
jomena. The front wing produces on the 
leading edge of the rear wing a decrease in 
velocity and a consequent decrease in the 
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Fig. 3. Flow about a wing section at 


an angle of attack of 8°, 
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an angle of attack of 


pressure diminution or suction. The trailing. 


edge remains practically unaffected. Thus 
we obtain here, near the leading edge and 
mainly on top, an increase in pressure. 
The strong suction (or negative pressure) 
is diminished, so that here also there is a 
flatter pressure increase, as shown by the 
dash line. By increasing the angle of at- 
tack, we return approximately to the orig- 
inal curve, while the lift of the rear wing 
remains practically unchanged. Hence, in 
this combination the two wings produce a 
greater maximum lift than when separate, 
the gain being principally on the front 
wing. 

The phenomena described will perhaps be 
more intelligible if we take for comparison 
the perfectly analogous phenomena of a 
simple and a compound Venturi tube. Fig. 
6 shows a double Venturi tube, such as is 
often used on aeroplanes for measuring air 
speed. If we first imagine the small inside 
tube removed, we have a simple Venturi 
tube. The air flows through the constricted 
section with increased velocity and corre- 
spondingly diminished pressure. In the di- 
verging cone behind it, the kinetic energy 
is again largely transformed into pressure, 
so that at the rear end, the external and in- 
ternal pressures are again equal. Exactly 
the same causes which limit the lift in a 
wing, here make it impossible to obtain, by 
narrowing the throat, a pressure diminution 
of any desired value. In this case, how- 
ever, it has long been known how to in- 
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crease the suction by a suitable combination 
of tubes. Such an instrument is shown in 
the figure. The exit of the inner tube is at 
the point where a diminished pressure is 
already produced by the outer tube. The 
latter now forms the starting point for the 
further pressure diminution in the inner 
tube, just as in the case of the front part 
of the slotted wing section, which we have 
already considered. 


We assumed in our discussion that the 
two parts of the wing were of about the 
same size. In practice, however, the front 
part is usually much narrower than the 
rear part. Our assumption that the pres- 
sures on the leading edge of the front part 
were not noticeably affected by the rear 
part, no longer holds true. Here the whole 
of the front section lies in a field of in- 
creased velocity and is thus able to produce 
a greater lift, since the lift is proportional 
to the square of the velocity. For the rear 
section, however, our previous remarks 
hold good. The disturbance due to the 
front section is felt principally on the lead- 
ing edge, which therefore has approxi- 
mately its normal lift. Accordingly, we 
even here obtain increased lift for the whole 
combination. 


730 at That the actual pressure distribution is 


approximately as described, follows from 
the data. published by Handley-Page in 
“Engineering,” March 4, 1921. These data 
are given in Fig. 7. For small angles ot 
attack, the rear section shows about normal 
lift distribution. The auxiliary wing in 
front gives only a small lift, since its angle 
of attack is much too small. Only from 12° 
up does the lift of the auxiliary wing show 
any considerable increase, while the pres- 
sure distribution of the main wing remains 
almost the same. The increased suction on 
the trailing edge of the auxiliary wing is 
also evident. At about 20°, the flow sep- 
arates from the main wing and the lift of 
the auxiliary wing diminishes. 


The above conception of the phenomena 
renders the occurrence of an increased lift 
coefficient somewhat more comprehensible 
and even offers the prospect of making it 
possible to compute the relations. On the 
other hand, the following consideration 
may be presented. If the slot is continu- 
ously narrowed, the arguments pointing to 
a higher maximum lift continue to hold 
good, but the phenomena vanish when the 
slot is closed altogether. This was to be 
expected from the first, since the wing is 
transformed by closing the slot into one of 
a practically normal shape. In any event, 
a slot of a certain minimum width is essen- 
tial. Since the theory just presented, says 
nothing about this, the phenomena must 
also be considered from a different stand- 
point. 


In explaining the phenomena of lift pro- 
duction, I called attention to the fact that 
the clinging of the air stream to, or its 
separation from, the upper surface of the 
wing depends on whether the dead air is 
carried off fast enough. When we con- 
sider this phenomenon on the rear section 
of a slotted wing, it is obvious that the 
work (which may be called pump-work or 
suction) must be performed at the expense 
of the kinetic energy of the thin air stream 
flowing through the slot. If the latter is 
made too narrow, the ribbon of air finally 
becomes so thin that its kinetic energy no 
longer holds out to the trailing edge of the 
rear section, but is, itself, transformed into 
dead air by mixing with the dead air above 
and below it. When considered from this 
standpoint, the phenomena of the slotted 
wing appear in quite another light. We 
can now think of this wing section as an 
entity, derived from an ordinary wing sec- 
tion bv connecting its upper and lower sur- 
faces by slots, which is, in fact, the con- 
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ventional conception. The slots convey 
new energy to the marginal layer of air 
retarded by friction on top of the wing, 
thereby increasing its velocity and thus 
preventing the accumulation of dead air. 
The air stream flowing out of the slot acts 
like the jet from a syringe and reinforces 
the air stream on top of the wing in car- 
rying away the dead air. Since the produc- 
tion of lift depends on the efficiency of 
this pump-work and the maximum lift is 
conditioned by the limited possibility of 
carrying off the dead air, it is apparent that 
any increase in the pumping efficiency in- 
creases the maximum lift. 

We are now inclined to ask which of 
these two theories is the right one. The 
answer is that both are equally correct, 
since they both explain the same phen- 
omena, but from different standpoints. We 
should rather ask which viewpoint is the 
more practical. To this question I would 
reply that we have use for both, according 
to what we wish to learn. The conception 
of the slotted wing as a biplane whose 
wings mutually influence each other has 
the advantage of enabling computation to a 
certain extent. With its help, we may suc- 
ceed in constructing formulas which will 


enable the determination, in some measure, 
of the quantitative relations. The second 
viewpoint is essential, when it is desired to 
form an idea of the requisite width of the 
slot. I would add a word of warning 
against too great optimism. The relations 
are much more complicated here, than, for 
example, in the theory of the monoplane or 
biplane. Much work must still be done, 
before these theories are developed into 
practical rules. With the limited means 
now available, much time will be required 
for this work. The immediate task is to 
determine whether the theories just pre- 
sented really explain the essential features 
of the phenomena, or whether other cir- 
cumstances of decisive influence will come 
in. This cannot be conclusively determined 
from the experimental data now available. 
If the theory, however, agrees with the 
facts, this is already a great gain, even 
though we do not succeed in working out 
convenient computation formulas. We then 
know, at least, what the essentials are for 
obtaining the right shapes and can thus 
save ourselves much useless work. i 


(Translated by the National Advisory 
Committee for Aeronautics.) 


ELIAS & BRO. 


ELIAS & BRO., INC., of Buffalo, 

New York, on May 17 were awarded 

a War Department contract for two 
experimental machines of their design for 
a Type 12 Bomber, which was pronounced 
by the Department as the best plans sub- 
mitted for the type specified. The Elias 
Company have received several awards for 
designs, notably these: June Ist, 1920— 
$3,000 prize for contract for three machines 
of their design for Air Service training 
planes; November 30th, 1920—$4,500 prize 
for the best three-seater multi-motor ma- 
chine; June 28th, 1921—second prize for a 
ship-board plane, $10,000 by the Navy De- 
partment; August 2nd, 1921—$3,000 award 
for two-seater night observation plane. 

Aside from these activities, G. Elias & 
Bro. have produced for the commercial 
market the Elias-Stupar aeroplane E-S-1 
(biplane). It has 5 seats, including that of 
the pilot. It is designed to meet all require- 
ments for commercial work; and the cost of 
operation is estimated to be 3.2 cents per 
pound load every 100 miles, 8 cents a pas- 
senger mile, with baggage; or 5 cents a 
passenger mile without baggage. Its cruis- 
ing range with full load is 400 miles. There 
are 46 cubic feet of cargo space, with 14 
cubic feet additional if necessary. 

The following are approximate figures 
of cost of carrying cargo per 100 miles, 
based on an assumed distance of 300 miles 
between terminals: 


Etrel sandwQilnenis ese eee ae $ 9.00 
Pilot! tesa Peoria, HRC ee ae 2.50 
Upkeep (mechanics, spare parts, 

CLE) Meese hdew ice Sa coud Oot RON ee 11.00 


PUT NEW COMMERCIAL PLANE — 


ON MARKET 


Overhead (rental of field, telephone, 
office assistants, etc.) Based on a 


route where 5 machines are in use. 8.00 
Depreciation and Insurance........ 2.50 
Cost of transporting 1,000 pounds 

100: miles Hanes 2 22h aaa 2.00 
Cost per pound per 100 miles...... Be 

Other specifications are: 
Spread ep acmprweite. oe Moca er 34 ft. 534 in. 
Length tis yates eon: eee 24 it.4 in. 
Height (tail on ground)..... OF. 47. in, 
Height (fuselage level)...... OFitiS yin: 
Total Wing Area (including 

ailerons) eens cs k Smee SOoNSquutt. 
Aileron Ar eatemen esi. tet eee 51 sq. ft 
Horizontal’ Stabilizer. yu. sce. 20 sq. it 
Wetticali stabilize oa seen Gomes 77sG. it 
Eleyatonsaowcin cass oer Oren 25 sq. ft 
Ritd@epit sag ast saree ieee ape 14 sq. ft 
Gap irae Gaeta eet hae Ma ra Sak te Opeth 
Chord git voce dari: Det ee 5 ft) 6.in 
Gap‘ GhordeRation 2 seers ee Petoml 
Dihedral between motors.............. 0° 
Dibedrahoverliangnc aetna ee eee DF 


Angle of incidence relative to center 
line of wropellér/shatt von.) ee S 

Angle of incidence with tail skid on the 
ground 17 


©. (90) @hasina'e tele Sine ay ohera) ¢ 6 6, 06. 6 biel mem 


Power's 3.25, pee Berne 2-80 h.p. LeRhone 
Motors ...'.2 peace eee ee 160 h.p 
<Misel/ Capacity name baie eae oe 86 gals 
Oil ‘capacity. acre ken « 12 gals. 
seating capacity! igen eee ors een 5 
Baggage space—in addition to 

passenger compartments ...... 10 cu. ft 
Total cargo space when no pas- 

sengers are carfied.aue es... 46 cu. ft. 
‘Weight,..emptie siemkiaet.t 1569.52 Ibs. 


Non-pay useful load, 
consisting of; 


Students control...... 4.50 
Cushions, except pilot’s 36.69 
Safety Belts, except 

pIot’s7). eae ! 
Fire Extinguishers.... 20.00 


Gasoline (3 hr. supply) 360.00 


Oil 5G) hresupply.) 4. Se z2. 00m 
Piloteess eo eee 162.00 
T Otalvize ks cee eiceem ene 675.88 
Pavaeload: Satna 955.60 
Total usetulloadj ss.) 1631.48 
Total weight of ma- ‘ 
chine fully loaded... ane 3200.00 
Light load (definition) 
Minimum weight of : 
machine for one-half 
hour flight, consist- 
ing of: 
Weight of machine 
CMP LM ci Crees ae 1568.52 
Pilots; cao eee 160.00 
Fuel for one-half hour 60.00 
Oil for one-half hour.. 12.00 
Total ii lk. ee ee 1800.52 
Wing loading, light load i 
CISCO Ibs?) tee ae ee 4.80 Ibs. a sq. ft. 
Wing loading, full load 
(3200 BIDS?) oe eee 8.55 Ibs. a sq. ft. 
High speed, light load.......... 90 m.p.h, 
Highuspeed, fulliload:.. sue eee 90. m.p.h 
Landing speed, light load....... 35 m.p.h 
Landing speed, full load........ 50 m.p.h. 
Chunbayiull load Sameer 400 ft. per min. 
Climb, light load....... 1000. ft. per min. 
£ 


“re*. 
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STABILITY OF AEROPLANES 


By EDWARD P. WARNER 


Professor of Aeronautics, Massachusetts Institute of Technology* 


amount of skill and natural aptitude required for flying an 
aeroplane. One often Inds an impression among persons 
not directly associated with aeronautics or in a position to be 
kept informed of advances in that science that the operation of 
an aeroplane is somewhat analogous to walking a tight rope, and 
that the piloting of such machines is possible only for those 
who have the natural aptitudes of the trick bicycle rider or the 
aerial acrobat. As a matter of fact, of course, flying is extremely 
easy. In many ways it is easier than driving an automobile, 
and any sound person can learn to fly at least fairly well, if not 
to be a pilot of exceptional skill. 

The popular misconception regarding the difficulty of flying 
arises largely from the belief that the aeroplane is an essentially 
unstable vehicle and that it is continually watching for a chance 
to get out of equilibrium and hurl its unwary pilot to his doom. 
While such strictures might have been justified, at least to a 
slight extent, in connection with some of the early aircraft, 
there is no reason for them now, as the modern commercial or 
‘touring aeroplane is extremely stable and steady in flight. It 
not only does not deliberately depart from its normal course 
but even resists any attempt to make it do so. In fact, some 
aeroplanes are so stable that pilots object to them on the ground 
‘that it is impossible to make them fly in an abnormal position 
when that is necessary for the purposes of a particular man- 
euver. 


BD atnoune is°a very general misunderstanding about the 


Automatic Pilots 


Such stabilization does not require the use of any elaborate 
“mechanical device. In the early days of flying all sorts of 
schemes, most of them involving pendulums and gyroscopes, 
_ were proposed and tried and some succeeded very well in stabil- 
‘izing the aeroplane or at least in exercising the functions of the 
pilot, relieving him of the duty of operating the controls. It 
‘should be emphasized, however, that the mechanism merely 
operates the controls, and that no such thing as a true stabilizer, 
operating directly on the aeroplane as a gyroscopic stabilizer 
acts on a ship, has yet been produced. A real stabilizer, at 
least if it were of the gyroscopic type, would be far too heavy 
to be carried in flight. Some of the devices for keeping an 
aeroplane on an even keel are already described by their inven- 
‘tors as atitomatic pilots or mechanical pilots, rather than as 
‘stabilizers, and it would be well if the same terminology were 
‘to spread to all the other cases. 

No automatic pilot has gained any real wide measure of 
favor. The difficulty of piloting is not great enough to require 
the intervention of any new devices, especially since they do not 
relieve the pilot of his most difficult task, that of making a land- 
ing. Pilots have a natural distrust of any new mechanism and 
hesitate to permit the introduction of an instrument, the mul- 
titudinous gears and levers hidden away from inspection, on 
whose continued perfect functioning the pilot’s life must hang. 
They far prefer to depend either on their own skill and watch- 
fulness or on the natural stability of the aeroplane secured by 
the form and disposition of its rigid parts. 


Stable Designs 


A skillful pilot can fly an unstable aeroplane successfully. 
Quite aside from this fact, however, there really is no need for 
- elaborate mechanisms such as are frequently produced, as it is 


-*Taken from The Christian Science Monitor. 


not dificult to make any desired degree of stability inherent in 
the aircraft, arising from the very design of the machine. 
In fact, the point has been reached where it is possible to lay 
down a few simple rules which suffice to insure stability, at least 
in longitudinal motions. To prevent pitching an to insure that 
it will not attain a dangerous magnitude is far easier than to 
prevent the aeroplane becoming unstable in roll. Although the 
most uncomfortable oscillations of an aircraft are those in pitch, 
the aeroplane being unlike a ship in this respect, there is little 
danger from such oscillations if the slightest attention was given 
to stability in the design. . 

Stability in roll, however, and the securing of directional 
stability, or the tendency to maintain a straight course and to 
resist any tendency to go into a turn, are much more difficult to 
secure and the problems connected with them are not yet fully 
understood. The most frequent cause of accident is still the 
spin, a particular form of lateral instability. Aeroplanes have 
been built which were “spin-proof,” which would never assume 
a spinning attitude of their own accord, but the means by which 
that much to be desired characteristic was obtained are not yet 
clear enough to make possible their certain duplication on an- 
other design. 

Reliance in Mathematics 


The study of stability and its improvements on given types 
of aeroplanes is one of the most important in connection with’ 
which further study is required. Development in this direction 
can come only through the enthusiastic cooperation of the aero- 
plane designer, the experimenter in the laboratory or in free 
flight, and the mathematician to whom the theory of the subject 
is due. It cannot be too strongly emphasized to those who do 
not already know it that the whole procedure in designing stable 
aircraft is based on a mathematical theory originally produced 
by pure mathematicians and physicists, some of whom had never 
had the slightest experience in flight. That it is now possible 
to produce an aeroplane which can be flown for long periods 
without touching the control is due largely to the genius and 
patient labor of Professor Bryan and Dr. Leonard Bairstow and 
others in England and of Prof. E. B. Wilson and Commander 
Hunsaker and their co-laborers in other countries. 

Mathematical analysis alone, of course, does not suffice, and 
the practical application of mathematics must rest on data ob- 
tainable in part in the wind tunnel or laboratory, in part only in 
flight. The most effective check on any deductions regarding 
stability is obtained by making a succession of changes in an 
aeroplane and actually observing the effect which they produce 
on stability. Such work has been and is being done by the 
Royal Aircraft Establishment in England and by the National 
Advisory Committee for Aeronautics here, and on it no less 
than on the labors of the mathematician the production of safe 
and stable machines in the future must rest. 

The final problem is to secure the devoted cooperation of the 
aeroplane designer. It isa lamentable fact that there yawns too 
often a wide gulf between the “theorist” and the “practical man,” 
a gulf across which each party regards the other with scorn. 
The problems are too great to permit of any dissension as to 
who shall work on them, and the best results will be obtained 
only when the designer makes full use of the work of the ex- 
perimenter and the mathematician and when those individuals of 
more theoretical bent carry on their labors with the actual prac- 
tical needs of the designer constantly in mind. 


AMERICA READY FOR AIR TRAVEL 


the Aeronautic Executives, held at the 
; Cafe Boulevard, New York, May 8, 
Major B. L. Smith, General Manager of 
the Aeromarine Airways, Inc., proved con- 
Clusively that there was adequate and effi- 
cient aircraft equipment at present in 
Operation in this country to operate exten- 
Sive air routes throughout the U. S. if 
public interest was sufficiently aroused. 

In introducing Major Smith, Chairman 
R. R. Blythe stated that the Major was a 
‘pioneer naval aviator who had been flying 
‘since 1911. It was through his efforts, to 
a very great extent, that a branch of Naval 


4 rs 


A T-the ninth bi-monthly luncheon of 


a 


Aviation was organized in America. Dur- 
ing the war Major Smith won high recom- 
mendations from the Allied Air Forces for 
his efficient organization and operation of 
naval aircraft. 

In the operation of the Aeromarine Air- 
ways between Key West and Havana and 
the Nassau-Bimini-Miami route there was 
a total number of 747 flights made over a 
period of six months, during which time 
there was carried 2,700 passengers and 
10,800 pounds of freight. 

“Of course, I am very enthusiastic about 
the results of our Southern operations, and 
aided us in making this very favorable 


owing to the fact that the tourist season 
record, we expect next year to even exceed 
the number of passengers and freight 
carried by a large percentage. 

“The fact being that the public now real- 
izes that there is a very much improved 
service between Key West and Havana 
which eliminates the eight-hour steamship 
trip across the 97 miles of open, and very 
often rough, ocean. This trip is made by 
air in one hour and fifteen minutes. 

“During the 2,100 flying hours in the 


‘South,” said Major Smith, “we have proved 


conclusively that commercial aviation is 
safe and that a commercial aircraft com- 
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pany can be operated at a profit. One of 
our F5L’s, the ‘Ponce de Leon,’ during 
two months made over 100 miles daily, and 
every third day completed’ a round trip 
from Key West to Havana, a distance of 
200 miles. There were no accidents, but 
one wing tip pontoon was lost, the cost of 
replacement being about $148.00. 

‘We have operated through all kinds of 
weather and have a record of only three 
interrupted flights during our total season 
of operations. 

“Ror a commercial seaplane there is not 
today a safer, more durable or commodious 
plane than the F5L. It is strong enough 
and sufficiently seaworthy to ride on the 
buffeting ocean waves which would swamp 
and sink a smaller plane. 

“During the operations of these boats we 
have had the Santa Maria in the water as 
long as nine months. Even after the try- 
ing 7,000-mile flight last summer from Key 
West to New York over the Great Lakes 
to Chicago, down the Mississippi to New 
Orleans and back to Key West through 
many varying temperatures, the highest 
being 103 degrees in the shade, we had only 


to recover the wings and make some small 
paint retouching to the hull and tail sec- 
tion. The maintenance cost is extremely 
low on this type of plane. Of course, much 
of this is due to the care in operation and 
handling. 

“Docking after flights presents most 
causes for injury to the craft, due to miss- 
ing the mooring and drifting into the wharf 
or bumping the wings and hull. Even this 
feature is not serious, because the total 
costs for damage caused in docking would 
not amount in six months to sufficient to 
increase our regular pay-roll or supply 
orders. 

“On July 1 we begin operations of a 
round trip daily between New York and 
Atlantic City with a 14-passenger flying 
boat, making this trip in 1 hr. and 15 min- 
utes. This plane leaves 79th Street and 
Hudson River at 4:00 p. m. 

“We will also inaugurate on the same date 
our Cleveland-Detroit daily service, mak- 
ing the trip in 90 minutes which takes 7 
hours by rail.” 

Major Smith referred to the lack of pub- 
lic patronage of aerial transportation by 


— 

4 
the brief statement that the publication of 
the crash of the London-Paris aircraft 
featured in the Sunday papers decreased 
the gross income for passenger flights on 
the same day exactly 100% over the preva 
ous daily income. 

“T am sure that if we only were given 
the publicity in the newspapers which 
been devoted in the past to feature crashes" 
and had in their place stories of sane air 
craft operation, we would today be in a 
position to give daily air service anywhere : 
in the United States for those who wish to 
cut traveling time in half, and that by this” 
patronage the rates charged, which now 
seem extremely high, would be in turn only 
slightly in excess of that charged by rail 
roads.” 

Among the aeronautic. companies ve 
represented the Aeromarine Airways, Inc. 
Gallaudet Aircraft Corporation, N ethers 
lands Aircraft Mfg. Co., Wright Aeronau-_ 
tical Company, Curtiss Aeroplane & Motor — 
Corp., J. L. Aircraft Corp., Loening Aero- 
nautical Engineering Corp., American Air- 
ways, Inc., and Johnson & Higgins, Aero- 
nautical Insurance Brokers. 


SYLPHON DIAPHRAGMS 


A Method for Predicting Their Performance for Purposes of Instrument Design 
By H. N. EATON and G. H. KEULEGAN 


Introduction 


HIS technical note was prepared for 
I the National Advisory Committee for 
Aeronautics as a part of the report on 
the “Investigation of Diaphragms for Aero- 
nautic Instruments,” and the purpose of this 
paper is to show that the characteristic 
performance of a sylphon diaphragm can 
be predicted from a knowledge of its stiff- 
ness and of its dimensions. The proof is 
based on a mathematical analysis of this 
type of diaphragm, together with enough 
experimental data to prove the validity of 
the assumptions and the sufficiency of the 
analysis. Equations are developed for the 
performance of sylphons under various 
conditions of loading, both for concentrated 
loads and for hydrostatic pressure. 


The results of the investigation will be 
useful in the design of instruments or de- 
vices containing sylphons, since, by meas- 
uring certain dimensions of the diaphragm 
and the deflection produced by a known 
concentrated load (to determine the stiff- 
ness), the designer will be able to predict 
the action of the sylphon under the above- 
mentioned types of loading within the limits 
defined below. 


The load-deflection curve of a sylphon 
is linear over a considerable range, and 
over this range the errors due to imper- 
fect elasticity (i.e., drift, hysteresis, and 
after-effect)* have been found to be less 
than 1 per cent of the maximum deflection 
and so can be neglected, as far as the ob- 
ject of this paper is concerned. The dis- 
cussion which follows is limited, therefore, 
to the range of loading for which the load- 
deflection curve of the sylphon is a straight 
line and does not include a consideration of 


* These terms will be defined as follows: 


Drift is the change of displacement under’ con- 


stant load. 


Hysteresis is the excess of displacement with 
loads decreasing, over the displacement at the 
same load, with loads increasing. 


After-effect is the residual displacement at any 
time after removal of the load. 


Bureau of Standards 


the effect of drift, hysteresis and after- 
effect. 


Assumptions 


The following assumptions will be made: 


(a) The load-deflection curve of the 
sylphon for concentrated loads is linear. 
(This curve will be called the characteristic 
curve of the sylphon—see Fig. 2.) 


_(b) The errors due to imperfect elas- 
ticity (drift, hysteresis and after-effect) 
can be neglected. 


‘(c) The external space between two suc- 
cessive corrugations is equal in volume to 
the internal space between two successive 
corrugations for deflections within the 
linear range. 


(d) The cross-sectional area of the syl- 
phon remains constant. 


It has already been stated that assump- 
tions (a) and (b) are warranted from ex- 
perimental evidence. The range over which 
they hold good will be discussed later for 
a particular sylphon. 


Assumption (c) is justified by the excel- 
lent agreement between results obtained ex- 
perimentally and those obtained analytically 
by making use of this assumption. As- 


sumption (d) is sufficiently accurate for 
the present purpose. 


Notation 


The following notation will be used: 
L =concentrated central load. 
P =difference of pressure between inside 
and outside of sylphon. 
d: = internal diameter of sylphon. 


(See Fig. 1.) ; 
dz: = external diameter of sylphon. " 
(See Fig. 1.) 
y wzdeflection of upper face under load, 


measured from neutral position of 
upper face (i.e., under no load). 


A =maximum cross-section perpendicular 
to axis 


ds 
(i Oi As = ) 
4 


Aa = equivalent area. 
1 zTIength of sylphon. 


" 
{. 


h =depth of one corrugation, 
V =volume of the sylphon. 
vy saverage volume of sylphon per unit 
V 
length = e 


W = work done on or by the sylphon. 
n =number of corrugations. % 
i 


Ss = spring stiffness = — 


¥: 
Se = stiffness of sylphon for concentrated 
1B; 
loads = — 
yi 
Sa =stiffness of sylphon for distributed 


loads = 


“| 


S =stiffness of combined sylphon and 
spring when hydrostatic pressure iS 
supplied to the sylphon. 

g =width of gap between spring andl 
sylphon before being coupled to- 
gether. 
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A THEORETICAL DISCUSSION 
3 : Laws of Deflection 
Consider a sylphon diaphragm with its 
axis vertical, its lower surface fixed, and 
‘with its upper surface consisting of a rigid 
plate (see Fig. 1). When concentrated 
jJoads are considered, it will be assumed 
that they are applied vertically at the cen- 
ter of the rigid plate. The discussion 
_which follows applies only to the range of 
deflections for which the load-deflection 
curve is linear. 
From assumption (a) and the definition 
of stiffness there follows: 


Cl) L = Scy. 
It will now be proved that a relat _a 
(2), P = Say 


similar to that expressed by equatiun (1) 
exists for loads produced by hydrostatic 
pressure. 

Consider the system consisting of a syl- 
phon with an applied concentrated load L. 
‘The interior of the sylphon is open to the 
outside air. While the sylphon is yielding 
to the influence of this load, the effective 
force, i.e., the force tending to deflect the 
‘sylphon, is (L — Sey). Hence during the 
infinitesimal distance dy the work of de- 
formation is (L — Scy) dy. The total 
work of deformation or the increase in po- 
tential energy of the system when the de- 
flection has reached a value yi is 


y¥=>yVy1 


iw = (L— Sey) dy= Ly: 


i y¥=0 
Ls 1 1 
—— Sey,” =n Sey.” 
2 Zz 


_ Now suppose a hydrostatic , -ssure P 
‘applied to the sylphon tending <o nullify 
‘the deflection produced by L. Then if y 
is the deflection of the sylphon measured 
from its original position under no load, we 
can express P as a continuous and single- 
valued function of y:1 — y as follows. De- 
note y: — y by D. 
A, (4) iP — AiD a A2D? + Syst Rais. ist a0 AnD® 
Where Ai, Ao, .......... An are constants. 
_ Suppose that P is taken sufficiently great 
exactly to nullify the deflection produced 
by L. During the cycle just completed, no 
unconservative forces have been introduced 
if we neglect the hysteresis and internal 
_ friction in accordance with assumption (b) 
-and ignore the small effect due to viscosity 
‘of the air. Consequently, when the deflec- 
tion has been reduced to zero by the ap- 
plication of the pressure P, the work thus 
4 1 
done can be equated to — Scy,’, the poten- 
7 2 
‘tial energy which was added to the system 


when it deflected under the influence of 
the load L. 


Therefore, 
4 D = yi P —- Py 
ee = Keddy. == 
ii 7 P=o 
. 1 
2 PdV = - Seyi’ 
iz 
_ Substituting from (4) the value of P, 
D=y: 
eS 
a K[A,:D + AD? + 
; D=0 
% 1 
rome AnD?®] 1) a Seyi? 
> 2 
or 
; KAsy < KAzyi 


. 2 3 


No.4 


Ce 
; 


sh faa 


ie 


0.5 1.0 a. 2,0 
Central load in kilograms. 


Der-coticon in ceatvigctere. 


Fig.2. Characteristic curves for sylphons. Nos. 1 to 4, 
KAn- y‘n 
2 
Cl WA Seyi 
n 


This equation must hold for any value 
of yi; hence the coefficients of y.° must 
vanish identically; i. e.: 

KA, = Se 

(6a) 


ANGE gs An— QO 
Equation (4) now becomes 


P ——- AiD 
(4a) | 


= As (y: — y) 

Since we are considering only the linear 
portion of the deflection curve of the syl- 
phon, it makes no difference where the 
initial position is taken; consequently (4a) 
may be written 

(4b). PS Any 
where y is now measured from the posi- 
tion of the upper surface of the slyphon 
before the pressure P was applied. If we 
replace the constant Ai by Sa, (4b) be- 
comes identical with (2) and thus proves 
the validity of the letter. Experiment also 
verifies equation (2) (see Fig. 3). 


EQUIVALENT AREA 


Dividing equation (1) by equation (2) 
there results 


catineters. 


Defisciion 


Pressure in grams per square centimeter. 


Fig.3. Deflection of sviphon No.2 with variable pressure under 
consvent central load, 


38°) = =22 


(<b Se 
Bane 
Se 

L = P— (y constant) 
Sa 


Now the ratio Se/Sa has the same di- 
mensions as has area. It is also clear 
that this ratio for a given sylphon is: de- 
pendent only on the geometrical and 
physical characteristics of the sylphon. 
Consequently it may be considered as a 
certain proportion of the maximum cross- 
sectional area A of the sylphon and will 
be called the equivalent area of the syl- 
phon. The physical significance of the 
equivalent area may be seen most clearly 
perhaps by considering that a given hydro- 
static pressure P produces the same deflec- 
tion of the sylphon as does a certain con- 
centrated central load L, and that the 
equivalent area is defined as the ratio of 
this L to the given P. Its usefulness 
consists in the facts that it is a constant 
for a given sylphon and that it enables 
one to predict the performance of the syl- 
phon under any specified conditions, once 
the deflection for one concentrated load is 
known. The value of the ratio Se/Sa or 
Aa will now be derived in terms of known 
constants and dimensions of the sylphon. 

Returning to equation (5) we have 


P=P} 
(5) PdWiv==% Seva" 
P26 
dV ==.d (ly) oSeevdl* Sydy. 
and 
Pes Sayearom CZ) 
y=Y1 
abs Savydy =¥% Sey? 
ya20 
or 
1% Savy’ = YScyy 
whence 
Se 
(8) == Ag ==V. 


Sa 


Now v may be computed from the as- 
sumption that the sylphon is made up of 
successive cylinders each of height h and 
alternately of diameter di and do. 

lf there are 2n corrugations then 

V mnh (di? + d.”) Ue 
v= = _- = —(d,’ + d.’) 
1 2nh 8 


or 
Tv 


(9) Aq = ‘a (di? + de") 


Experimental verification of this result 
will be given later. 

For purposes of comparison it will often 
be convenient to express the equivalent 
area as a percentage of the maximum area. 
Thus, 


Aa (di? = d.”) 


(10) == 
A 2d." 
Aa (dv + d.”) 
(10a) or 100 — = 100 —————— per cent 
A 2d." 


*See assumption (c). 
i 
PERFORMANCE OF SYLPHON 
From equations (1), (2,) (7), and (8). 
(11) iis + AaP == 4S (y1 a y2) 
where y' is the deflection produced by L 
and y» is the deflection produced by P. 
Equation (11) contains two constants, 
Aq and Sc, which depend only upon the 
characteristics of the sylphon. Aa can be 
computed from purely geometrical con- 
siderations, but Se must be determined by 
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experiment. From a single deflection with 
a concentrated load it is possible to obtain 
Se, provided care is taken that the range 
of loading for which the load-deflection 
curve is linear is not exceeded. It is also 
possible to determine Aa from a second ex- 
periment with distributed load, but it is 
usually preferable to compute the value of 
this constant from equation (9). 


Performance 


Suppose that a sylphon is distended by 
a spring either internal or external (see 
Fig. 4). The performance of the spring 
may be expressed by 

Ci2) mils" Say 

Assume that, with the spring and syl- 
phon mounted but not coupled together, 
there exists a gap g between the couplings. 
If the two are now coupled together, g 
is reduced to zero and the top of the syl- 
phon is deflected an amount yi. yi can 
be computed from the known values of g, 
Se, and Ss and, consequently, the reaction 
of the spring and the sylphon upon each 
other L, can be computed, as will be 
shown. 


Li = Sey: = Ss (g — yi) 


Ssg 
1 ==) oe 
Se + Ss 
(13) 
Seg 
St 
Canes 
and 
Se Ss 
(14) Laas Say ee 
Se + Ss 


Now let a pressure P be applied ex- 
ternally (or suction internally). Equating 
the force exerted by the spring to the 
elastic resistance of the sylphon and the 
load, there results 

a -f- Ssy = is —Scy ae AqP 
where y is measured from the neutral posi- 
tion of the couplings when the sylphon 
and spring are coupled together. 

Then (15) AaP = (Se +Ss) y 
or 

Ss 

(5a)eta——. (Saee ae y 


q 
The quantity in parentheses is the stiff- 
ness of the combination of spring and 
sylphon and (15a) may be written 
GIS bi Pe atioy, 
Four sylphons were tested in order. that 
experimental confirmation of the preced- 


Fig. 4. Sylphon and spring in gombipation, 
We. 


ing analysis might be obtained. The con- 
struction characteristics of these sylphons 
are given in the following table: 


Taste 1, 


No.1 No.2 No.3 No. 4 

Internal Dia..... em. 4.1 9.5 4.1 9.5 
External “Dia... cm: 6.0 11.9 (oyu) pilters, 
Thick. of Mat..cm. 0.011 0.025 0.025 0.025 
Number of Corruga- 

tich.. Aseisteeaeee 11 10 12 Al 
Material (Brass) — 

Fig. 2 shows the characteristic curves 
for these sylphons. The value of Se can 


be obtained from these curves, since from 


ID, 

(1) S=— 

y 

Fig. 3 shows performance curves for 
Sylphon No. 2 determined experimentally. 
Extension and loads tending to produce 
extension of the sylphon are considered 
positive. The curves are linear over the 
range shown in Fig. 3. It was found that, 
when a load producing a deflection of 
—0.35 cm. was applied, the curve was no 
longer linear. The points in which the 
lines L = const. cut the axis of deflec- 
tions is obtained from the characteristic 
curve of the sylphon. The points in which 
these lines cut the axis of pressure may be 
computed from equation (11) by putting 
y1 — y2 = O, when 

lz 
{P) eet ee 

Aa 
or, if preferred, the lines may be drawn 
through the proper points on the axis of 
deflection with the required slope. This 
slope is easily proven to be +Sa from 
equation (11). The slope appears to be 
negative in Fig. 3, but it should be re- 
membered that the-pressures shown here 
are negative. 

Fig. 3 shows that Sylphon No. 2 will 
give linear load-deflection curves from a 
deflection of about —0.2 cm. to at least 
+0.4 cm. The positive limit of linear 
deflections may be much higher than +0.4 


cm., but the tests were not carried to the 
limit. 

From a consideration of the way in 
which the family of curves in Fig. 3 was 
constructed, it is clear that each inter- 
section of a line L = const. with the axis 
of pressures can be used to determine the 
value of Aa. Considering such a point we 
have the relation 3 

le | 
Aa = —- 
Ps 

This will be utilized to provide a check 
on the values of Aa as determined analyti- 
cally. f 

TABLE 2. 


Equivalent Areas of Sylphon. 
SytPHon No. 1. 


P re A Aa Aa% Aa% 
gms/cm? gms. cm? cm? A Aa 
Experi- Com- Ex- 
mental puted perl 

4.32 91.0 28.3 2g: 


2.14 45.0 21.0 
1.07 23.0 21.5 
0.42 9.0 4 
Ai ie chs co le be ee 21.25 73.4 S7eee 


puted values is 2.4%. 


SytpHon No. 2. 

1575) 1361.0 1113 86.4 
10.40 908.0 87.3 
5.00 453.0 90.6 
2.65 227.0 85.7 
1:55 136.0 87.8 
1.00 91.0 91.0 
0.45 45.0 100.0 


SyzteHon’ No. 3. 


Otto.) L361, 29.55 21.1 
44.0 908.0 20.6 
21.5 453.0 21.0 
10.7 227.0 al2 


26.0 2270.0 105.7 87.3 
20.8 1814.0 87.2 
1573,, 1361.0 89.0 
10.2 907.0 88.8 
5.0 453.0 90.6 


AVGMRiR . cone aee a ee 88.58 83.4 838 
The difference is 0.5%. 


The agreement between the experi- 
mental and calculated values of Aq indi- 
cates that the equivalent area for any syl- 
phon is independent of the elastic proper- 
ties of the sylphon and may be computed 
from the expression 

Tv 
Aa a 8 (di + d.”) 


METAL CONSTRUCTION 


By Rodolfo Verduzio* 


Director of the “Instituto Speriméntale Verduzio”’ 


HE future development of aerial 

navigation is closely connected with 

the condition of obtaining aeroplanes 
of great stability and sufficient strength. 
Formerly, the science and technical knowl- 
edge of construction were deficient and 
the difficult problem of the necessary light- 
ness for being supported by an element 
so thin as air was solved at the expense of 
the strength of the entire structure. This 
beginning, which has led to great and un- 
doubted progress, has resulted in many 
accidents, and thus every advance has been 
accompanied by a series of mishaps. The 


* Lecture delivered before the ‘Associazione 
’ 


italiana di aeronautica. 


evolution of aircraft has been quite rapid, 
but not so rapid as human evolution. The 
technician obtained a slight structural im- 
provement, which the pilot recognized, ap- 
propriated and utilized to its fullest ex- 
tent, and then sought something better. 
At the same time, he became more skillful 
and bolder, and tested the aeroplane more 
severely, so that it often gave out because 
it lacked just what the hand that guided it 
required. Thus it became necessary to 
make aerodynamic modifications and struc- 
tural reinforcements. Abstaining for the 
present from taking up the problem of 
aerodynamic progress, we will consider 
the problem of structural strength. 


The coefficient of safety, that number 
which represents in all structures the ratio 
between the breaking strength of a part 
and the load or stress which it must nor- 
mally withstand, was quite a small number 
for the first aircraft. The poor construc- 
tor struggled with his own ignorance and 
his lack of adequate means. His aeroplane 
had neither suitable finish of form nor 
materials of suitable strength and light- 
ness nor reliable engines, powerful and 
light. Hence they were heavy, clumsy, 
slow, and not very strong. But with such 
ill-adapted means, laws were determined, 
flights were made, and the course to be 
followed was outlined. Progress was made 


which, by gradually eliminating the de- 
fects due to ignorance, has reached its 
present state. his state is not the final 
condition, but simply a step to be used’as 
the basis for still greater progress. Today 
the former modest coefficient of safety 
has been considerably raised, and is at 
least 10 for a swift aeroplane, and 6 or 7 
for some parts of a good airship. These 
numbers, which have not yet been reached 
in most other kinds of construction, are 
not, however, the maximum limits for 
aeronautic construction. Pilots still de- 
mand much in the way of technical im- 
provements. 

The idea here promulgated seems con- 
trary to the general opinion. How much 
more solid a house or a locomotive seems 
than a light aeroplane‘ How much more 
solid an automobile or a ship seems than 
a fragile airship! Nevertheless, the house, 
the locomotive, the automobile, and the 
battleship have no greater coefficient of 
safety than is required for the modern 
aircrait. 

_ The need of a very high coefficient of 
safety resides in the nature of the aero- 
plane which, being balanced in the air, is 
capable of great acceleration from the ap- 

_ plication of great forces which necessitate 

coefficients greater than any hitherto ob- 

tained and which, for some aircraft, can 
technically assume such high values as to 
render their construction impossible. Able 
technicians are today trying to solve the 
intricate problem and some carry their con- 
ception to the point of claiming that the 
coefficient of solidity of some aircraft can 
be even a little higher than that of its 
pilot. Experiments have already been sug- 
gested for determining the coefficient of 
human stability, a coefficient which, for 
our satisfactions, we may consider from 
various indications as being quite high. 

The very high value of the coefficient 
of safety now necessary demands the most 

accurate construction, worked out in its 

minutest details with materials of the very 
best quality—a construction which, in order 
to be light enough, must correspond per- 
fectly to the theoretical conception and, 

‘in order that every part will function 
exactly as designed, every secondary stress 
“must be eliminated and every harmful 
straim avoided. In general, for every flex- 

ure there is a corresponding adjustment 

= favorable to the stability, at least when it 

‘is a question of a part being loaded to 

the point where any distortion indicates 

the beginning of excessive flexure with 
consequent collapse. But structures con- 
"sisting of members loaded axially are ordi- 

-narily the lightest and are therefore pre- 

ferred in aeronautics. Therefore every 

failure must, in general, be confined within 

‘the narrow limits indispensable for the 

strength of the member involved. The dis- 

_ tortions correspond to the moduli of the 

elasticity and hence are of the greatest 

“importance in selecting the materials to be 

used in aeronautics. It is not necessary to 

exclude all materials of great elasticity 

‘(the wood for propellers may be all the 

more desirable on that account), but with 
a low specific gravity, great strength, a 
| high limit of elasticity and a high coeffi- 


cient of expansion, there is generally com- 
bined a high modulus of elasticity. 
After having thus characterized the me- 
chanical properties of aerodynamic mate- 
rials, we can immediately separate them 
into two categories. One category includes 
all those employed in parts requiring con- 
 tinuity of material and which may consist 
| either of a simple covering, or also at the 
| same time of a strong member. The other 
| category comprises all materials especially 
! adapted for strong parts. In this second 
_ list, on account of the mechanical proper- 
= 
_ * There are also elastic rubber cords which 
used as shock absorbers and recall springs. 
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ties of the materials, there is found natural 
extrinsicality and perfect correspondence. 
In the first list, on the contrary, the con- 
dition of continuity makes itself imper- 
iously felt and to this requirement there 
must often be joined that of flexibility. 
As things are now, we would be unable to 
imagine an.airship not covered with fabric, 
or its car not covered with fabric or a 
thin layer of wood, but, if (aside from 
the specific case of the envelope of an air- 
ship to which we will shortly recur) we 
concede that the element of shape serves a 
purpose, we can best employ a. covering 
without flexibility and we can imagine a 
car, a fuselage, or a wing not covered 
with fabric, but made of strong material 
or. metal sheets. 

The case of the airship is somewhat 
different from the examples just men- 
tioned, on account of the enormous size 
of the envelope, which, in order to be 
strong enough, necessitates the concentra- 
tion of certain stresses in strong members, 
which could not»be distributed along the 
whole surface, so that although the resis- 
tance to the normal stresses would be pos 
sible theoretically, there would still be 
failures due to secondary and local stresses. 
The non-rigid envelope is flexible by na- 
ture and withstands the stresses by reason 
of the tension of the inclosed gas, which 
renders it sufficiently rigid since any force 
of compression at any point is always less 
than the pre-existing tension. 

Aside from the canvas used especially 
for airships, the aeronautic materials 
which we may term non-flexible* and 
which are used in constructing the frame- 
work of aircraft, are: iron, with its binary 
and ternary alloys; aluminum with its 
alloys, and wood. To these must be added 
those which are used for bushings, sup- 
ports, etc., but these materials, on account 
of their heavy weight are used in small 
quantities and only where they are indis- 
pensable. 

Wood, aluminum, iron and alloys were 
not equally employed during this period in 
the various parts of aircraft. The progress 
in construction made in aeronautics before 
the war was due almost wholly to the iron 
and metal industries. These gave us the 
indispensable powerful and light engines. 
The first aircraft employed much steel, 
considerable aluminum and some wood. 
With the advent of the war there was a 
great and increasing consumption of metals 
in war materials, leaving little for aero- 
nautics. This fact, together with the 
shortage of good mechanics, led to the 
extensive use of wood and the limitation 
of metal to those parts where it was found 
to be indispensable, all the more, because 
the disadvantages due to the conservation 
of articles of wood were not felt during 
the war on account of the necessarily rapid 
renewal of war material. The problem 
now has quite a different aspect. The 
commercial problem has come to the front, 


and aeroplanes, besides being safe, must be | 


able to make long trips. Wood presents 
disadvantages possessed in only a small 
degree by metals: distortion, due to its 
low modulus of elasticity; excessive de- 


terioration, from inclement weather; pos- 
sibility of breaking easily from splitting; 
lack of homogeneity in density and 
strength, and ease of absorbing moisture, 
which diminishes its strength. Hence, as 
in all other construction wood has gradu- 
ally yielded to metal, a like change is tak- 
ing place in aircraft. It is well to remem- 
ber that the advantage claimed for wood, 
of greater strength in proportion to its 
weight, no longer has any value, since I 
have already shown in a different article 
(in “T ?Aeronautica,” March, 1920) that 


good steels, duralumin, and alloys are, even 
in this respect, preferable to the best woods 
for aircraft. We will now make a little 
closer study of metal construction. 

Fully loaded parts not exposed to the 
wind.—Steel and, to a smaller degree, 
aluminum and duralumin tubes are suitable 
for small loads borne for comparatively 
short periods. Theoretically, this is shown 
by a formula which includes the thickness, 
diameter of tube and length loaded or 
stressed. 

1. The minimum thickness is determined 
by. conditions of indeformability from sec- 
ondary stresses—Both theoretically and 
practically it has been demonstrated that 
this minimum thickness is a function of the 
radius of curvature, and it appears that 
the minimum thickness should never be less 
than 1/20 of the radius of the cross-section 
of the tube. Under these conditions, we 
assume that we can adopt, for good carbon 
steels, or ternary steels of 50 to 60 kg. per 
sq. mm. breaking strength, a safety load of 
about 1/5 of the breaking strength, while 
for duralumin the safety load must be kept 
somewhat lower, probably about 1/7. When 
subjected to severe tests, such tubes have 
demonstrated the perfect agreement of the 
practical results with the theoretical de- 
ductions. In Fig. 1 are shown the distor- 
tion curves of several tubes which were 
tested, and it may be seen how little the 
values registered vary from the distortion 
curves. 

These tubes are not strong enough, how- 
ever, for great loads and lengths. In such 
cases recourse is had to complex construc- 
tion with braced girders. The theoretical 
conception is simple, but the external con- 
struction assumes various aspects. Ordi- 
narily (Fig. 2) three similar members are 
parallel to the axis of the compressed solid 
and are connected with one another in va- 
rious ways, which give the various methods 
of construction. Thus the steel tubing 
girders of the first Italian airships were 
very similar to those used in the Zeppelins 
(Fig. 3). Not all the connections were 
suitably made and we improved the con- 
struction of the various joints, thus obtain- 
ing greater strength for the same weight, 
and giving us the steel girders (Fig. 4) 
of our present airships and the dulalumin 
girders (Fig. 5). The principal difference 
between the steel and duralumin girders 
lies in their joints. For the former a good 
fastening with iron wire or tin solder (Fig. 
6) answered the purpose, while the latter 
had to be joined with at least two rivets 
(Fig. 7), which necessitated the use of 
sheet metal members instead of tubes. 
Aside from the above mentioned manner 
of bracing, other methods have been em- 
ployed with equally good results, as shown 
in Figs. 8, 9 and 10, representing both 
square and flat girders. 

We also show here some results (Fig. 
11) of breaking tests. Note how accurate 
the agreement is between the experiments 
and the theory. Every distortion could 
have been perfectly predicted. 

(To be concluded) 
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Chief of Air Service Flies Over Capitals 
of Three States 


By utilizing the airplane, General Mason 
M. Patrick, Chief of Air Service, was 
enabled to save several days’ time in his 
inspection trip of fields in the 4th Corps 
"Area. Air ‘Service activities were in- 
spected at Chapman Feld, Miami, Fla.; 
Carlstrom and Dorr Fields, Arcadia, Fla. ; 
Americus, Ga.; Montgomery, Ala.; Camp 
Benning, Ga.; and Camp Bragg, Fayette- 
ville, N. C. Traveling by train, it would 
have taken the Chief of Air Service sev- 
eral days longer to cover the activities 
which he inspected. 

General Patrick, accompanied by Major 
H. A. Dargue, left Washington on May 
19th, and proceeded by train to Miami, 
Fla., where they inspected Chapman Field. 
They were shown about Miami and Miami 
Beach by the President of the Chamber 
of Commerce of Miami. On Sunday, 
General Patrick, piloted by Major Dargue, 
made a 175-mile trip across the Ever- 
glades by way of Lake Ocochobie to Carl- 
strom Field in a JN-6training plane. After 
inspecting Carlstrom and Dorr Fields 
they flew to Jacksonville, Fla., approxi- 
mately 250 miles distant, in four hours 
flying time. They landed at Sanford, Fla., 
for gas and oil, and proceeded by way of 
Daytonia and St. Augustine, flying about 
150 feet above. the beach and inspecting 
the beautiful scenery and resorts along 
the same. At Jacksonville they were met 
by two DH-4’s which had been sent down 
from Montgomery, Ala. 


On Wednesday, May 24th, General Pat- 
rick and Major Dargue flew to Americus, 
Ga., a distance of approximately 210 miles, 
in two hours flying time. After inspect- 
ing Americus, both the depot and the 
field, they flew over to Camp Benning, Ga., 
a distance of 50 miles, and attended the 
Barbecue incident to the graduation of the 
class from the Infantry School at that 
station. ‘They left Camp Benning shortly 
after lunch and flew to Montgomery, Ala. 
This trip required 1 hour and 10 minutes, 
and they passed through several rain 
storms on the way. The next morning, 
the 25th, they left Montgomery at 7 
o'clock and made a non-stop flight of 6 
hours and 25 minutes to Camp Bragg, 
Fayetteville, N. C., the distance being 525 
miles. 


After inspecting the Air Service ac- 
tivities at Camp Bragg, they completed 
the trip to Washington in little less than 
3 hours, a distance of 280 miles. 


Training Schedule for 23rd Balloon 
Company é' 


The 23rd Balloon Company, stationed 
at Post Field, Fort Sill, Oklahoma, started 
on a training schedule on May Ist, and 
the following military and technical sub- 
jects will be covered by July 1st: Field 
Service Regulations, Manual of Interior 
Guard Duty, Infantry Drill Regulations, 
Telephones, Windlass, Balloons, Machine 
Guns. 


et 


Activities of the 22nd Squadron 
(Observation) 


An official report covering the opera- 
tions of the 22nd Squadron (Observation) 
stationed at the Air Intermediate Depot 
at Montgomery, Alabama, during a period 
of six months from November 4, 1921 to 
May 4, 1922, shows that excellent prog- 
ress has been made. Among the various 
achievements of this squadron during the 
above period, particular mention may be 
made of the fact that ‘a total of 1364 
flights were made for a total duration of 
448.20 hours, with but one wreck, this 
being a plane returning from a crdss 
country trip from Birmingham, Ala., 
which was forced down through inclem- 
ent weather in a poor landing field. In 
landing the plane turned turtle, damag- 
ing the propeller, wing surface and rud- 
der, no injuries resulting to either pilot 
or passenger. The plane was subsequently 
repaired and flown to its home station. 


A summary of the work of this squad- 


ron is as follows: 
Flights. Hours 


Cross} Gountinyare een teale aioe 230 220,20 
Target and Practice Flights.. 781 117.15 
Formation iiettseeer «0. 130 
Infantry Gontachamen ene. ss 60 34.20 
Communication Flights ...... SOMME ZZ 
Photographic and Reconnais- 
SANCC cm eens se he 847 35,55 
Bombing sicracteseeitee cert seers 5 16 8.25 
Total aircraft flying time...... 448.20 
Total number of man hours .... 837.35 
Total number of man miles .... 40,904 


During this period the squadron has 
successfully handled seventeen Infantry 
contact missions with the Infantry School 
at Camp -Benning, Ga. These missions 
have required from one to seven planes. 
To successfully work with the Infantry 
School, it has been necessary, in a great 
many instances, to require the pilots and 
observers to remain overnight at Camp 
Benning. Twelve lectures have been 
given the Field Officers’ Class, Company 
Commanders’ Class, and Basic Class of 
the Infantry School at Camp Benning dur- 
ing the present course. Members of these 
classes who so desired were given a. re- 
connaissance flight over the Camp SBen- 
ning reservation. This was the first op- 
portunity many of these officers ever had 
of taking advantage of an aerial flight. 
Fifty-five members of the Field Officers’ 
Class, seventy-nine of the Company Com- 
manders’ Class and forty-six of the Basic 
Class were given reconnaissance flights, 
making a total of 180 students at Camp 
Benning, Ga., who took advantage of this 
opportunity. 

During the last two weeks of February, 
two officers and ten enlisted men of the 
Communication Detail, 29th Infantry, 
Camp Benning, Ga., were ordered on 
temporary duty to the Montgomery Air 
Intermediate Depot, where they were 
given a course of training by the Radio 
Department of this Squadron in aerial 
communication. Numerous test flights and 
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special tests, as outlined by the Experi- 


mental Department of the Infantry School, 


were conducted. This training proved of 
mutual benefit to the two arms, and the 
officers and enlisted men, completing the 
course, expressed themselves as being well 
pleased with the training received. 

Eleven recruits were carried by airplane 
from Montgomery to 
assignments at Camp Benning. The flights 
accomplished were featured by the re- 
cruiting officers both of Montgomery and 
Camp Benning. Local articles were in- 
serted in newspapers throughout the Corps 
Area as a means of stimulating recruiting 
for the Infantry School. 


The strength of the squadron is 10 
officers (8 pilots and 2 observers) and 
90 enlisted men. The flying ‘training 
shown above is in addition to the aerial 
observation training and military subjects 


covered during this period by both the — 


commissioned and enlisted personnel in 
post and unit schools. 


Bombing flights have but recently been 
started, due to the fact that no ground is 
available at this depot for this training. 
Arrangements were recently made with 
the Infantry School, Camp Benning, Ga., 
whereby the squadron will use one of their 
many target ranges for this training. This 
will necessitate an hour’s flight from the 


airdrome to the bombing range. 


Conversion of a JN-6H Aeroplane into 
Ambulance Aeroplane 


The Engineering Department at the 
Fairfield Air Intermediate Depot, Fair- 
field, Ohio, has completed the conversion 
of a JN-6H airplane into an Ambulance 
Airplane. In making this conversion no 
prints or data were available which were 
of any benefit in making up a set of prints 
by which the conversion could be made. 
Through the efforts of Mr. Herbert D. 
Penney, of the Drafting Department at 
the Depot, a drawing and set of prints 
were made of the proposed airplane and 
submitted to the Engineering Division at 
McCook Field, Dayton, Ohio and iap- 
proved. 


The take off is unusually long, due to 
the excess weight, but the ship handles 
well in the air, though not as sensitive to 
the controls as the standard type. 
unusual feature of this type of Ambulance 
Airplane is the location of the physician 
and the litter. By means of a window, the 
physician can observe the patient at all 
times. The litter is easily accessible and 
can be removed from either side of the 
fuselage. A special compartment con- 
structed in the fuselage takes care of the 
first aid kit, instruments or medicines. 

The plane is equipped with a standard 
31-gallon capacity tank, with an approxi- 
mate flying radius of two hundred miles. 
It has a flying speed of from fifty to 
sixty-five miles per hour, and a landing 
speed of from thirty to forty-five miles 
per hour, depending upon the load. As no 


altitude flight has been made, its maxi- — 


mum altitude cannot be given at this time. 


their permanent — 
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_Entente during 1921, was scheduled to be lifted on May 5 


- ganized by an English company, beginning in 


the line Dresden-Leipzig-Magdeburg-Hanover-Bremen and return. 


FOREIGN NEWS 


British Aviation 


New regulations for securing greater safety on the Paris-London Air 
route have been accepted at a meeting of French and British pilots. 
They agreed to the outward and inward routes being separated by a 
distance of approximately 10 kilometers (6% miles). This arrangement 
will add slightly to the mileage of the route from London to Paris 
and necessitates some change in the ground arrangements, including 
the provision of supplementary landing grounds for cases of emergency. 
The line from Paris to London will be via Beauvais, Calais, and Dover, 
while the return journey will be by Folkestone and Boulogne and then 
well to the right of the small hills at Cambres and Beauvais. 

On Monday, May 7th, the first of the DH-34 machines belonging to 
the Instone Air Line made the inaugural flight from London to Brussels 
and back. The actual regular service is scheduled to start on May 15th, 
and the London-Brussels line may well prove in the future one of the 
most important radiating from London, linking up England with northern 
and central Europe. 

One of the regular pastimes now for pilots flying between London and 
Paris on the British machines equipped with wireless is to ring one 
another up and have a chat in the air. 

On Saturday, May 6th, further tests, this time successful, were carried 
out with the new parachute which is designed to lift a pilot out of a 
machine falling out of control. This time the tests were made with a 
triple parachute, a very small one being first released, which pulls out 
a slightly larger ane which, in turn, exerts sufficient pull to release the 
large man-carrying parachute that finally lifts the pilot out of his seat. 
An ordinary parachute descent was also made. 

Two Fokker monoplanes of the F3 type, but fitted with Rolls-Royce 
360 h.p. engines instead of 240 h.p. Pumas, are to be put on the London- 
Amsterdam service. These machines while retaining the same passenger 
capacity (five) will have another compartment added for goods and 
luggage. They are intended to do the double trip in one day. 


German Aviation 


The Konigsberg-Moscow air service on which Fokker monoplanes are 
used, was inaugurated on May Ist. At first the service will be bi- 
weekly, the machines leaving Konigsberg at 9 a. m., arriving at Smolensk 
at 4:15 p. m., leaving Smolensk at 4:45 p. m., and arriving at Moscow at 
7:45 p.m. In the opposite direction the times are as follows: Moscow 
6:30 a. m., Smolensk 9:30, leave Smolensk 10, arrive Konigsberg 3:15 
p. m. Machines will leave Konigsberg on Sundays and Thursdays and 
Moscow on Sundays and Wednesdays. The railway journey between 
Berlin and Konigsberg occupies 12% hours, and the flight between 
Konigsberg and Moscow 9 hours, giving a total of 22 hours, as com- 
pared with more than five days by train. The air mail fees are to be 
: marks for post cards and 8 marks for every 20 grammes in case of 
‘letters. 

The prohibition of German aeronautical enterprise, enforced by the 
Although 
the number of aeroplanes in use was negligible during the past year, 
seven German companies claim to have covered a total of 1,653,053 
kilometers during the seven months from April to November, 1921, 
carrying 6,183 passengers and 30,713,428 kilos of post and parcels. 
(Commercial Attache C. E. Herring, Berlin.) 


Traffic at Bourget 


The traffic of the Bourget Aero Station (near Paris) is increasing con- 
siderably, according to La Journee Industrielle of April 9-10. In 
March, 1922, there were recorded 315 airplanes, carrying 846 passengers 
and 21,908 kilos of merchandise. The corresponding figures for March, 
ie were 250 aeroplanes with 681 passengers and 8,725 kilos of mer- 
chandise. 


Belgian Service 


The “Sneta,’”? a Government-subsidized aerial transportation company 
in Belgium, has finished its trial period of passenger, merchandise, and 
postal aerial transport service between Brussels and cities in neighbor- 
ing countries (Paris, London, Amsterdam, The Hague.) Belgian partici- 
pation on these lines will, therefore, cease from June 1, 1922, leaving 
the Pais-Brussels and Blussels-Amsterdam services in the hands of 
French and Dutch companies. A Brussels-London service will be or- 

in May of the present year. 

The . Belgian Government studying the creation of a permanent 
organization which will permit that country to conserve an important 
position in international aerial transportation. 


Dresden-Berlin- Hamburg 


Beginning April 1, a daily passenger, mail and freight air service was 
re-established on the line Dresden-Berlin-Hamburg and return; ae 

e 
trip from Bremen to Hamburg takes four and one-half hours, including 
a Gaithour stop in Berlin. The journey to Bremen requires five hours, 
including 15 minute stops at Leipzig, Magdeburg, and Hanover. | 

The fare from Dresden to Berlin is 500 marks and from Berlin to 
Hamburg 650 marks. This compares with 285 marks and 387 marks, 
respectively, for the first-class railway fare between the same_ points. 
Passage from Dresden to Leipzig is 500 marks and from Leipzig to 
Bremen 1,300 marks, as compared with 190 marks and 536 marks, re- 
spectively, for first-class railway fares between these points. Fifteen 
‘kilos of baggage is carried without charge, and all excess at the rate of 
15 marks per Lise Conmnerce Reports. 


Calthrop Parachute Tests at Croydon 


Some interesting experiments were carried out at Croydon recently 
with “Guardian Angel” parachutes. Unfortunately time did not permit 
of the carrying out of the full programme of the tests, but further tests 
are to be made later. 


The first drop made was of a dummy man with the “H” type “Guardian 
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Angel’ parachute with standard 28-ft. silk body. The dummy man was 
carried in the new frontal-suspension harness, fitted with instant con- 
nector and quick release, the life-line attaching the dummy man to this 
parachute being fitted with a small resistance parachute to show the 
advantage of providing additional resistance to speed up the disconnec- 
tion of a “dropping” type parachute in a nose dive. 


The test showed that the small resistance parachute, which was only 
4 ft. in diameter, perceptibly speeded up the extraction of the parachute 
and pulled the dummy man considerably to the rear of the normal path 
usually taken. 


In order to avoid any possibility of accident to a pilot or aeroplane, it 
is always preferable to test a new invention of this kind by a series of 
small advances without accident than to risk damage to the pilot and his 
machine by making too big advances at a time. 


Although the resistance parachute opened instantly, Capt. Muir re- 
ported that no shock whatever was felt on his machine, so that on the 
next occasion it will be safe to employ a resistance parachute of much 
greater area, in which the effect would be much more marked. 


In the second flight the dummy man was dropped with an “H”’ type 
parachute, fitted with a newly-invented “Calthrop’’ body, provided with 
three annular rings of air pockets, the object of which is to produce 
enhanced cantilever effect of the compressed air passing under the 
periphery of the body, and thus giving additional resistance. Again, in 
order to proceed without them for the sake of safety to the pilot and the 
saipeast the air pockets were contracted to about one-tenth of their full 
extension. 


The opening of the body was extraordinarily quick, but perfectly 
elastic; and again Capt. Muir reported that there was no shock what- 
ever to his machine. The result of the experiment was to show that the 
rate of descent was appreciably slower. 


Aviators to Fly to Picnic 


The first aerial picnic on record will take place in Paris, when thirty- 
five aeroplanes, bearing most of the famous pilots of France and the 
present and former Air Ministers and their wives, will take off from 
the Buc, Villa Coublay, Issy-les-Moulineaux and Toussus-le-Noble aero- 
dromes for a landing field at Tillieres, sixty miles from Paris. Here 
a luncheon will be served from baskets brought on the planes. 

Capt. Rene Fonck, with Under Secretary of Aviation Eynac as pas- 
senger; Adjutant Jean Casale, with Senator Flandin, former Aeronautic 
Secretary, and Mme. Flandin aboard, and Sub-Lieut. Charles Nungesser, 
carrying Count de la Vaulx, will form part of the group. Other aviators 
who will make the trip are Lieut. Bossoutrot and Sadi Lecointe. 


The London Aerial Derby 


The New York Herald correspondent states that the air will be 
‘lashed into a frenzy’? at Hendon when the aerial pageant takes place 
there June 24. Unheard-of stunts have been planned and the speed 
laws of aviation will be broken. The mystery planes belonging to the 
Air Ministry will take part and give the public the first opportunity 
to see these new planes designed to operate in conjunction with the 
battleship fleet. These amphibians are made for channel traffic as well, 
and as soon as an aerodrome on the Thames is erected they will also 
be seen there. 

The most striking feature of the program will be massed aerial attack 
on an improvised desert stronghold. No detail has been spared to make 
the structure realistic. There are palm trees, loopholed minarets and 
lookout towers that rise to a height of 100 feet from within a high 
walled fortress equipped with guns. The defenders will wear Eastern 
costumes. 

For fifteen minutes a battle will rage between an armed squadron 
of bombing planes and the defenders. Later Lieut. W. H. Longton will 
give an exhibition of “frenzied flying” and stunts near the ground. 


Rumania Accuses Reds of Propaganda by Air 


Formal protest has been sent to the Russian conference at The Hague 
by the Rumanian government, which declares Soviet Russia has violated 
the non-aggression pact by sending propaganda into Rumania by aero- 
plane. The government has made specific complaint relative to the 
recent capture of a Bolshevik machine and its crew near Tichina. 


The New Russian-German Air Lines 


On May ist a most important development in air transportation was 
inaugurated by the opening of a direct and regular service between 
Konigsberg in Eastern Germany and Moscow. During the coming 
months the line is to be extended to Berlin and the service will become 
a daily one in both directions. The importance of this development lies 
in the fact that the line is one of the very few, perhaps the only one, 
which is an undoubted economic necessity, all previously existing means 
of communication between Russia and Germany being in a state of 
chaos through the war and its aftermath. d 

At the present time it takes about 5 days, and a considerable amount 
of persistence, to travel between the two capitals. The mail takes an 
average of eight days and even telegrams four days in transmission. 
The section already in operation, Konigsberg-Moscow, a distance of 
780 miles, is flown during the day, in two stages of four hours each. 
The airline shortens the trip to 30 hours. : 

For the present, the entire passenger and mail space has_been_ re- 
served by the German and Russian Governments for the use of couriers 
and the carriage of official correspondence and documents. 

Although operated by a German company, backed by several of the 
greatest German industrial and shipping interests, the planes used are 
made in Holland and the motors are English. Ten Fo ker F 3 mono- 
planes of the latest type were built at the Netherlands Aircraft Mfg. 
Co.’s plant at Veere, Holland, and successfully delivered by air. They 
are fitted with 340 h.p. Rolls Royce motors and develop a speed of 115 
miles per hour. The cabin arrangements are even more complete than 
in the 3 machines which are so well known in this country. <A large 
baggage compartment» has been added behind the cabin, and for the use 
of the couriers 3 sleeping berths are provided, which can instantly be 
converted to seats for 6 persons for use in ordinary day time traffic. 
A very effective arrangement for heating the cabin with clean, warm air 
is also installed. 


Details of Illinois Model Aero Club Models 
(Continued from Last Week’s Issue). 
Bending Bamboo 


A few simple rules will help an amateur to bend bamboo. 
First, use good bamboo; not old dry rotten stuff; scrape the 
hard outside off as well as the soft inside and hold it near 
the flame, either to one side or above, and move the piece back 
and forth until it commences to bend. A, can be made much 
longer than B. and still not warp easily. If it does commence 
to warp it can be straightened easily. The cross-piece in A 
keeps the top-piece from sagging under the pull of the doped 


paper. 
Adjustable Wing Clips for Scale Models 


These clips make it easier to adjust the wings. Wire hooks 
C-C with two loops are fastened over the wing LD. Alumi- 
num strips A-A bent double are fastened to wing struts B-B 
and then drilled twice as shown. Similar attachments to the 
rear complete the unit. With this arrangement the wing can 
be moved backward or forward and also be warped. 


Double Surfaced Wings 


Double surfaced wings are more efficient than single surface 
but are much harder to construct. A is the beam which, if 
pine, should be close to 1-32 inch thick. The height of the 
beam depends upon on the wing section chosen by the builder. 
E are the ribs, which are formed as close as possible to the 
section copied. Ribs should be made 1-64-inch sq. to 1-32- 
inch sq., according to the’ size of the wing, if the material is 
of bamboo. If the ribs are of balsam 1-16 inch, they should 
be about strong enough and can be hollowed out like the ribs 
of a large machine to make them lighter. Two bamboo 
pieces, B, fastened to the end of the wing-beam enable it 
to stand any shocks it receives in landing. If the brittle 
white pine were extended to the end of the wing it would 
very likely snap off the first time the tip received a severe 
shock. C, is the wing tip which should be bound as shown 
to the wing beam D, at the point F. Entering edge D is 
fastened to the ribs E as shown directly above the drawing 
of the wing tips. An expert with Ambroid can do this opera- 
tion without binding. Entering edges 1-32 in. in diameter will 
stand the pull of a lightly doped wing with ribs about 234 
inches apart. The paper can be stuck on the frame with 
either Le Page’s glue or banana oil, and the surplus paper 
around the edges cut off with a sharp razor blade. Either 
one or two wing beams can be used in a double cover wing. 


Scale Model Nose No. 2 


This model nose is familiar to I. M. A. C. members. To the 
nose C is attached the block H, to hold the motor-base in 
place, by means of the wire spring E, which is looped under 
pins D, which are inserted in the nose. The dress snaps A 
are fastened to the balsa nose C by wire, thread, and glue. 
The other half of the dress snaps are lined up on the body 
in the proper place. 


Scale Medel Nose No. 1 


Model Nose No. 1 is the same type that is used on the 
S. E. 5 scale model which was built by Mr. Jaros and flew 
so well. A is the balsa nose into which are inserted the 
wires E with snap style of end which does not pull out of 
the tube T easily. This can be made of aluminum sheet rolled 
if no other is suitable. To the nose A is also permanently 
fastened the two bamboo strips C, on each side of the hole 
for the motor-base. The motor-base is thus detachable. To 
the motor-base B is fastened the cross-piece D. The front 
of the nose is rounded to cut down resistance. 


Wheels 


Balsa wheels present a realistic appearance and are not 
so hard to make if one has an electric motor around the house. 
The rim is turned out of balsa by using sandpaper as a tool. 
Then the stiff paper sides C and D are glued in as shown. 
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Side D is one thickness of the stiff paper made into the form 
of a cone by cutting out a pie-shaped piece and gluing the 
edges together. The washer E is then glued securely to the 
centre to be the bearing of the wheel. Another similar piece 
of paper is glued over the first to make two thicknesses for 
strength and this is followed by another washer. The hole 
at the center should be large enough to permit a large diameter 
pin to pass through and form the axle. 

The paper wheel is easier to make. It is built up of two 
sides formed of the familiar cones which are glued together 
at the edges. Washers are glued inside at the center to form 
the bearing. They should be spun on an axle and trued before 
the glue sets. 

The balsa and paper wheels are suitable for scale models. 
The small paper wheels are suitable for R. O. G. twin pushers 
but the small cork ones are better yet. A piece of balsa — 
could be used in place of the cork piece B. Washer bearings 
are used as in the other wheels. D are the supports to which 
the axles are attached for use in twin-push R. O. G. machines. 


The Preservation of Model Rubber 


The rubber strands used for motive power on model aero- 
planes is kept in good condition longer by keeping it well 
covered with soapstone when not in use. The rubber should 
be powdered after every five or six flights with graphite, 
soapstone, or a mixture of both. Graphite is the best but is 
dirty to handle. In making up the motors for a model it is 
necessary to make a joint in the rubber. The best way to 


do this is to tie a squore knot in the rubber and roll it until — 


it is securely tight. In keeping rubber, light should not be 
permitted to reach it and oi] should be kept from it, for they 
will injure rubber. 


The Illinois Model Aero Club 


Mr. M. L. Bramberg, chairman of the Contest Committee 
of the Illinois Model Aero Club announces that his club is 
trying to get up a National contest for model aeroplanes during 
the Pageant of Progress to be held in Chicago from July 29th 
to August 14th. 


It is their desire to offer cash prizes and trophies for differ- 
ent kinds of contests and to secure the co-operation of all 
other model aero clubs throughout the country. 


Letters have been written to all the model clubs, but few 
have replied. Mr. Bramberg says the boys of the I. M. A. C. 
are beginning to believe they are the only ones in this country 
who can build record models and in order to find out if this 
is a fact or not, it will be necessary to establish a contest 
of this kind. The other model clubs should take up the 
challenge and a lively contest is sure to result. 


The Illinois Model Aero Club has its headquarters at 430 
South Michigan Avenue, a club room on the Parlor Floor of 
the Auditorium Hotel (care of the Aero Club of Illinois— — 
phone Harrison 3289) and the flying field is at Cicero Avenue 
and 83rd Street, Chicago, Ill. 


World’s Records of Model Aeroplanes 


Tractors ‘ 
Type of Contest Record Record Holder 
Rise-off-ground, Duration..... 227.4 seconds .... Breckenridge 
Rise-off-ground, Distance......2685 feet ....... Breckenridge — 
Hand-launched, Duration........240 seconds .....:.5% Lathrop 
Hand-launched, Distance).......2465, feet... aaa Pond 
Rise-off-water, Duration........ 116. seconds. “#22 ase Hittle 
Twin Pushers 
Rise-off-ground, Duration....... 170 seconds.Lauder (N.Y.C.) 
Rise-off-greund, Distance...... A029: feet- Jae eee Schweitzer 
Hand-launched, Duration...... 230.8 “seconds sch see Schweitzer 
Hand-launched, -Distance....... 5337 ‘feet’ 2c..2. ae Hall 
Rise-off-water, Duration........ 118 *secondsits1 ae Likosiak 
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Control Aeroplane Flight by Wireless 
in France 


In addition to controlling the flight of 
an aeroplane by radio, attempts are being 
made in France to devise mechanism to en- 
able a plane not only to ascend pilotless, 
but also to land without any hand on the 
controls. 

Devices in course of perfection show 
wonderful ingenuity. “In one case, a ma- 
chine without a pilot, its engine having 
been started, runs across the aerodrome, 
causing to revolve at a rapidly increasing 
pace a small two-bladed fan or screw be- 
tween the wings. The fan, as soon as it 
turns a certain number of revolutions, ac- 
tuates mechanism which places the control 
surface of the machine in the right posi- 
tion for ascent, its maneuvers while aloft 
being controlled by wireless. 

When the time comes for landing a sig- 
nal has the effect of unrolling beneath the 
aeroplane a length of wire with a weight 
at the end. This weight, touching ground 
while the machine is at some little height, 
switches off the engine and causes the rear 
surfaces of the plane to set themselves in 
such a position that the landing wheels of 
the machine make a smooth contact with 


- the ground. 


-operator. 


French radio control of aeroplanes has 
achieved already a notable triumph. A 
large machine was taken up by its pilot, 
who left the controls and allowed the ma- 
chine to be maneuvered for more than an 
hour by wireless operators in a land station 
far below. At a given signal the pilot re- 
sumed control and landed. 


Radio Success Depends on Details 


Attention to details which seem unimpor- 
tant has made it possible for many a home- 
made radio set in the hands of a careful 
operator to establish a long-distance record 
or clearness of signals far superior to the 
attainments of an elaborate outlay of in- 
struments under the operation of a careless 
In radio receiving a feeble elec- 
trical current is being dealt with, and the 
little things which seem almost insignificant 
count to a great extent in successfully de- 
veloping a weak signal to audibility and a 
loud signal to marked intensity. 

A straight copper wire, size No. 14, 
about 100 feet long, serves as an excellent 
antenna for receiving radio broadcast news 
or music. The outside antenna is sub- 
jected to the elements of the weather, and 
it also is in a position to swing about in 
the wind. All aerial connections should be 
soldered firmly, thus affording good electri- 
cal connections and keeping joints free of 
dirt, which is likely to serve as insulation. 
If antenna connections are not soldered the 
result is certain to be loose connections 
when the wind blows. The antenna should 
he well insulated and free from all objects. 
Otherwise, especially in damp weather, 
much of the energy, if not all, will find 
its way to the ground before reaching the 
receiving instruments. The antenna wire 
can be either bare or covered with insula- 
tion. It is important to connect the ends 
of the wire to insulators instead of direct 
to the spreaders or poles, because wood 
when wet is a good conductor of elec- 
tricity. The guy wires also should be 
broken up by an insulator. Never erect 
the antenna parallel to telephone or electric 
light wires, as interference by induction 


generally results. In many instances where 
radio wires have paralleled a telephone line 
the regular phone conversation has been 
heard in the wireless receivers. 

The ground connection should be soldered 
or clamped securely, instead of carelessly 
wound around a pipe or rod which leads 
to the earth. Before the connection is 
made the pipe or surface to be connected 
should be thoroughly scraped and cleaned. 
A faulty ground connection has hindered 
many a fine radio set from producing clear 
signals. A copper boiler or sheet buried 
several feet in the earth serves as an ideal 
radio ground because it has considerable 
area. Surround the copper surface with 
charcoal and sand, as such a combination 
tends to hold moisture around the metal, 
making it a more efficient ground. 

The next best ground and easily within 
the reach of all is the cold water pipe. 
The next selection is the radiator, and then 
the gas pipe. Architects, when planning a 
home, may soon provide for a radio ground 
connection. A sheet of copper could be 
buried underneath the cellar floor and the 
connection extended to the baseboard sock- 
ets in the music room, living room or any 
room in the house where a radio set might 
be used. 

All connections in a radio hook-up should 
be soldered whenever possibie. By con- 
stant turning of the knobs and dials the 
wire in time will work loose and trouble 
result. Sliding contacts and switch points 
always should be kept clean, as dust and 
grease are sure to accumulate and serve to 
insulate the electrical connection. It will be 
surprising how neatness, cleanliness and 
attention to details in radio work make 
possible increased range and intensity. 


Efficiency of Indoor Aerials 


The greatest mystery of radio, in the 
minds of many people, is that the signals 
can be intercepted by an aerial inside a 
building without even a window being open. 
The results with an indoor antenna are not 
as satisfactory as when the antenna is in 
the open. Nevertheless, with a step or two 
of amplification remarkably clear, signals 
may be heard by the use of an indoor an- 
tenna. A wire extended down the hallway 
and hidden behind the molding will give 
astonishing results. 

Little do we realize as we sit in our 
homes reading the papers that the latest 
news of the world is passed before us—in 
fact. right through our bodies—at the speed 
of 186,000 miles a second. Every minute 
of the day and night invisible radio waves 
rush through our homes and offices, carry- 
ing the melodious strains of bands and 
orchestras; the voice of a speaker far away, 
or the dot and dash of a ship in mid-ocean. 
The messages of the world are ever present 
just like the medium which transports them 
—the ether. 

Ether is an invisible, odorless, tasteless 
substance found everywhere from the most 
perfect vacuum to the highest and greatest 
mountains. Therefore, anything traveling 
with such a substance as its medium of 
transportation goes through everything and 
thus radio travels unseen, showing no pref- 
erence, through the millions of homes in the 
world. A little receiving set connected to 
a wire inside the house will prove that there 
is more truth than poetry in the lines of 
the old song, ““There’s Music in the Air.” 
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Radio Wave Lengths 

The distance a radio wave travels does 
not depend upon the length of the wave, as 
many people think. The power of the 
transmitter and the sensitiveness of the re- 
ceiving apparatus govern to a great degree 
the distance the signals may be heard, and 
atmospheric conditions also play a part. A 
short wave may travel thousands of miles, 
but it is not capable of carrying high power 
and, therefore, the message carried on a 
low wave length weakens as it gets further 
from its origin. 

A wave length is the distance from one 
point in a wave to the next point in a like 
phase; in other words, the distance from 
crest to crest. Long wave lengths are used 
for long distance work because low fre- 
quency currents carry far better than high 
frequency currents, which make up the 
shorter waves. Wave lengths are measured 
in meters, a meter being 39.37 inches. When 
the instruments are tuned to receive a cer- 
tain wave length they merely pick up 
sounds of a definite number of vibrations. 
Enemy submarines during the war used as 
low as 75 meters for transmission, and the 
powerful station at Nauen, Germany, used 
a wave of 12,600 meters. 

The Lafayette station near Bordeaux, 
France, uses the longest wave of any radio 
station in the world at the present time. 
It is 23,000 meters, about fourteen miles in 
length. Second place belongs to Long 
Island Central—19,000 meters. This is ap- 
proximately twelve miles from crest to 
crest for a wave leaving the Long Island 
station. The distance a message travels 
from Long Island to Germany is about 
4,000 miles. Thus, there are a trifle more 
than 333 complete dips or troughs in the 
distance between Long Island Central’s an- 
tenna and Germany’s wires. Arlington, 
Va., sends time signals on a 2,500-meter 
wave. Radio telephone broadcasting from 
WJZ, Newark, and the majority of other 
broadcasting stations, is on 360 meters. 

Care of the Storage Battery 

A, storage battery might be termed the 
heart of a radio receiving circuit when the 
vacuum tube is used in place of the crystal 
detector, as it renders the life-giving cur- 
rent to the hook-up, which is merely the 
veins and arteries of the receiving set. 

The storage battery—or, as it is called 
in radio, the “A” battery—must receive a 
certain amount of care and attention if it 
is to produce efficiently over a reasonable 
period of years. The development of radio 
equipment during the last year or two has 
made it possible for operators of audion 
sets to charge their own batteries, and it 
must be remembered that violent discharg- 
ing and excess overcharging shortens the 
life of the cells, causing injury to the plates 
by warping or buckling. 

Distilled water should be added to a bat- 
tery at least every two weeks. The electro- 
lyte, which is a definite mixture of chemi- 
cally pure sulphuric acid and pure water, 
should not be permitted to fall below the 
tops of the plates. Exposure of the plate 
tops induces sulphation, a chalky deposit, 
which is a non-conductor of electricity, 
thus causing internal resistance. During 
the summer months it is well to add water 
once a week, as evaporation is more rapid 
in warm weather. Care must be taken not 
to raise the electrolyte level too high above 
the plates, as the solution is apt to slop over 
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and cause a short circuit on the exterior of 
the battery. The electrolyte also will eat 
the case and sulphate the terminals. This 
may be prevented by wiping off the ter- 
minals with a vaseline-covered rag. Itisa 
good rule to keep the electrolyte level about 
one-quarter of an inch above the top of the 
plates, and always keep the top of the bat- 
tery case dry and clean. 

Idleness is bad for batteries, so if the 
reader goes away during the summer 
months the radio storage battery should 
be left in the care of a battery service sta- 
tion and charged at least once a month dur- 
ing periods of idleness. : 

It is always well to have a syringe- 
hydrometer as part of a radio equipment. 
Such an instrument indicates the condition 
of the storage cells. The power of a stor- 
age battery gradually diminishes as it 1s 
used, but after a certain point of discharge 
is reached it weakens quickly, without any 
advance notice, and in such a condition 1s 
of little service to the audion. Therefore, 
it is well to test the specific gravity of the 
cells from time to time. A musical concert 
may hold special interest some night, and 
it is aggravating to have a battery weaken 
on an occasion when its best performance 
is needed. 

To test the specific gravity of a cell, re- 
move the vent, insert the tube at the bot- 
tom of the hydrometer syringe into the 
electrolyte. Squeeze the rubber bulb, then 
remove the pressure from the bulb. Elec- 
trolyte will rise in the glass barrel. Read 
the figure reached by the surface of the 
electrolyte. The figure 1.285 is the “full 
charge” for battery specific gravity. The 
figure 1.270 indicates one-quarter. dis- 
charged. The reading 1.255 shows that the 
battery is half discharged. At 1.225 the 
battery should be charged. 

After the reading is noted, squeeze the 
bulb to expel the liquid from the tube and 
always restore the electrolyte to the cell 
from which it was taken—never to another. 
Always take the hydrometer reading either 
before adding water or after there has been 
an hour or two of use to insure thorough 
mixing. Water mixes slowly with the elec- 
trolyte since the acid is the heavier. 

The Buzzer Test 

In using a crystal receiving set the first 
operation is to adjust the detector; that is, 
find a sensitive spot on the mineral, gen- 
erally a piece of galena. All crystals have 
good and bad spots and therefore a fine. 
wire which makes contact with the surface 
of the galena must be moved about until a 
sensitive spot is located. After the select 
spot is discovered the detector is all set to 
perform by permitting the passage of the 
feeble high-frequency wireless currents 
through the phones and causing the dia- 
phragm to vibrate, producing a sound audi- 
ble to the ear of the operator. 

When an operator opens the crystal set 
for “listening in” he must adjust his crystal 
by the music or signals passing through the 
air, and by doing this a part of the concert 
is lost. A buzzer test serves to have the 
apparatus adjusted. to its maximum degree 
of sensibility when the broadcasting con- 
cert begins. An operator might sit for 
hours “listening in” with the idea that the 
crystal detector was finely adjusted and 
still have the contact wire off the sensitive 
spots. When a buzzer test is used the 
operator can press the button or close the 
switch which completes the buzzer circuit 
at any time and thus be assured that the 
set is perfectly adjusted. The buzzer 
merely sets up vibrations in the receiving 
set which are used as a substitute for radio 
signals. 

Getting Results from Home Radio 


Radio receiving has passed the experi- 
mental stage and reached the point where 


it is a source of amusement, pleasure and 
instruction to the average person. As a 
matter of fact, the majority still regard 
radio as a means of receiving, rather than 
transmitting. 


Roughly speaking, there are three types 


of receiving sets today, each with many 
modifications and varieties. The best known 
and least expensive is termed the Crystal 
Set. Many amateurs have constructed their 
own sets of this type, or they can be pur- 
chased complete. The radius of operation 
and efficiency is limited, ordinarily, to 
within twenty-five to fifty miles of the 
broadcasting stations, and requires the use 
of head-sets, w-thout permitting the use of 
a loud speaker. 

The next set is called the Audion or 
Vacuum Tube, with a range up to 500 miles 
if only one detector and one amplifier be 
used. By increasing the number of tubes 
the radius.can be extended to a thousand 
miles or more. 

The third type embraces the vacuum tube, 
the cabinet also containing a regulation 
phonograph equipment, whereby the one in- 
strument, at the will of the owner, can be 
used for the receiving of wireless messages 
or the playing of phonograph records. 

Knowledge 

“Listening in” is far more enjoyable and 
much better results can be attained when 
the sets are understood in greater detail, 
and how and why the various instruments 
are used, rather than by “just turning a 
knob or a dial.” 

Function 

The function of a receiving set is to ab- 
sorb the energy from the passing electro- 
magnetic waves sent out by the broadcast- 
ing stations in the form of what is techni- 
cally termed radio frequency oscillations, 
and then to transform this energy into 
audible sounds, be it music, speeches, or 
what not; in other words, to make it possi- 
ble to hear clearly and distinctly. 

Construction 

The principal parts of a receiving set in- 
clude the antenna, or aerial, which is a 
copper wire that intercepts or catches sound 
waves... Satisfactory results require at least 
one htindred feet of wire. With the im- 
provements in amplification, it is now possi- 
ble to use indoor aerials with splendid 
results. It is said that a well-grounded 
aerial will protect a whole city block from 
being struck by lightning. 

The antenna transfer switch, which serves 
to connect the aerial with the set itself, is 
another important unit, and telephone re- 
ceivers, commonly called head-sets, are 
essential, Radio phones are said to be of 
high frequency because of the great length 
of fine wire used in their coils, but, as this 
wire is always the finest copper, the resist- 
ance of a good phone may be as low as 
2,000 or 1,500 ohms. The ohm is the unit 
of resistance. As a matter of comparison, 
the average telephone receiver is less than 
100 ohms. The cross-sectional area of the 
radio phone is low; therefore, higher re- 
sistance is not wanted, but cannot be 
avoided. A few turns of German silver 
wire would produce 2,000 ohms resistance, 
but no magnetizing effect. 

Radio phones have permanent magnets to 
keep the diaphragm under a constant strain, 
to prevent hysteresis (heat) losses. They 
will not operate on oscillating current, be- 
cause the inductive reactance is too great 
and the current cannot pass through the 
phone. Even if the current could pass, the 
diaphragm could not vibrate so fast, and if 
the diaphragm could vibrate at that speed 
the human ear would be unable to hear it. 

The loading coil, which makes it possible 
to increase the wave length of the set, 
thereby enabling the user to hear a greater 
number of stations. 


The receiving transformer is designed to 
transfer the weak oscillations of extremely 
high frequency from one circuit to another. 
In the words of the layman, this merely 
means a finer tuning, eliminating interfer- 
ence of other stations. 

The detector apparently is the most im- 
portant part of the set to the average per- 
son. It rectifies the incoming oscillations 
of the wave train into direct pulsating cur- 
rents, thus enabling operation of the phones 
at audible frequency. ‘a 

The broadcasting stations transmit sound 
waves, termed radio frequency, at a rate as 
high as 100,000 oscillations a second, but 
the human ear cannot hear in excess of 
about 1,000 a second. ‘Therefore, the de- 
tector actually transfers the waves from 
radio frequency into audible frequency. 

When the condenser, which controls wave ~~ 
lengths, is put in series with the ground it 
tends to shorten the wave length. Placed — 
in parallel to the open circuit, it permits the — 
reception of longer waves. Placed parallel 
to the closed circuit, it is used to bring the 
secondary into resonance with the primary. 
Placed across the phone, it stores up the 
rectified oscillations and then discharges 
them through the phone with cumulative 
effect. a 

The buzzer circuit, which enables the 
operator to adjust his detector in advance 
to the maximum degree of sensibility, gives 
assurance that a calling station can be 
heard. g 

The safety or micrometer gap is con- 
nected across the aerial and ground ter- 
minal to prevent static discharges or strong 
near-by signals from throwing the detector — 
out of operation. a 

The amateur, to increase his knowledge 
and obtain the best results, should study — 
radio in the following order: Construction, 
arrangement, operation, function, care and 
principle of operation. 

Detector 


The crystal detector is mentioned so often 
that it is worthy of description. Galena 
is the most used mineral and is the best 
for the reception of weak signals. lt is the 
most suitable for the set of short range. 
Carborundum as a detector is very stable 
and not affected by strong ‘currents, but — 
fails to be a good rectifier. Silicon is not 
as sensitive as galena, but is a better recti- ; 
fier than carborundum. A sharp point of 


% 


antimony pressing on silicon gives good re- 


sults, but is not as sensitive as galena and 
will not give as loud and clear signals. 
Audions a 


The simple audion or vacuum tube cir-_ 


cuit consists of five parts—the bulb, con- 


taining three elements; the filament, the — 
grid or zig-zag wire, and the plate, which 
is solid metal; high voltage or B battery; 
low voltage or A battery; rheostat for 
control of the A battery voltage; condenser — 
in series with the grid. ee 
The primary advantages of the audion — 
compared with the crystal is that it is more — 
sensitive, is not so readily put out of ad- 
justment, permits receiving from broad- 3 
casting stations at a much greater distance, — 
and enables the use of a loud speaking 
horn, whereby sounds carry clearly in a — 
large room and in auditoriums. 
Coupling 
Coupling is the method of transferring — 
the energy absorbed by the aerial from the 
primary to secondary. It permits a finer 
tuning, thus preventing interference when 
two or more stations are broadcasting — 
simultaneously on a similar wave length. _ 
Close coupling results in a larger trans- 
fer of energy from the primary to the 
secondary, and the circuits need not be in 
resonance. It is used for “listening in,” as 
many wave lengths can be heard without 
readjustment. 4 
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Loose coupling gives a smaller transfer 
of energy from the primary to the second- 
ary circuits. With this type the circuits 
must be in exact resonance. It*is used in 
tuning out or preventing interference, as 
only one station and one definite wave 
length can be heard well. 

The primary circuit is used for the orig- 
inal or crude tuning, which is transferred 
by mutual induction to the secondary cir- 
cuit, which in turn gives the finer tuning. 

When the broadcasting station and the 
receiving set have the same wave length 
they are said to be in tune or in reso- 
nance. Where the wave length is different, 
naturally there must be an adjustment on 
the part of the receiving set. 

The characteristics which determine the 
efficiency of the receiving set are: Range— 
detector and phone; audibility—condenser ; 
selectivity—coupling. 

To tune a receiving set to a distant 
broadcasting station it is necessary to ad- 
just detector to its maximum degree of 
sensibility by means of the buzzer circuit. 
Set the secondary to approximately the de- 
sired wave length, using large values of 


inductance and small values of capacity. 


Increase or loosen the coupling. Add or 
subtract inductance and capacity in the 
“primary circuit until response is heard in 
the phone. Loosen the coupling until inter- 
ference is eliminated or reduced to a mini- 
mum. Try new values in both circuits 
until the loudest sounds are heard with a 


minimum of static and interference. 


If the secondary circuit is calibrated, it 
can be set at once to the desired wave 
length. The primary is not calibrated, due 
to the fact that no two aerials, have the 


same wave length. After installing a set 


to a certain aerial, the operator can make 


_ proper calibrations on the primary. 


| Field Locater Makes Travel by Air Safe 


Radio and flying are inseparable. This 
vital fact is becoming more and more evi- 


dent to those engaged in the development 


of commercial aviation. Radio has already 
removed the terrors of fog from aerial 
navigation and has made night flying pos- 
sible. Without night flying no system of 
civil aerial transport will ever be successful. 
» Ina recent article on this page the work 
of the United States Air Mail Service was 
outlined. This service has done some re- 


-markable pioneer work in the development 


of radio as an adjunct to aerial navigation, 
and of this work there is no question that 


‘the field localizer is the most important of - 


all. 


It is one thing to guide an aeroplane 
safely through a fog to the place where the 


pilot of the machine desires to go and quite 


another to bring the ship safely to earth. 


This fact was demonstrated in the trans- 
continental air race two years ago, when 
the big Martin bomber was caught in a fog 


_ between Des Moines and Omaha. Her pilot 


used all his skill and judgment in bringing 
the big machine to earth, but was unable to 
avert a crash. His skill reduced the seri- 
ousness of the forced landing, but did not 


prevent the subsequent crash. 


Fog Chief Danger in Flying : 

There is no more embarrassing situation 
for the pilot of an aeroplane than to be in 
a dense fog at the end of his journey with- 
out fuel. It is impossible to remain in the 
air, and yet he does not know the nature 
of the ground below him. A crash under 
these circumstances is practically inevitable. 
With this situation in mind, the engineers 
of the United States Air Mail Service 
Started three years ago a series of experi- 
ments designed to eliminate this danger 
from the art of aerial navigation, and they 
Naturally turned to radio as the means to 


_ achieve their object. 


-mitting equipment. 
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With the experience of the radio direc- 
tion finder before them, they know that 
electro-magnetic waves could be sent out 
in one direction with certain types of trans- 
Now, the logical in- 
ference was that if apparatus could be de- 
veloped which would shoot a beam of elec- 
tro-magnetic waves vertically into space, 
a pilot would be enabled to tell just when 
he was over the center of the landing field 
where he desired to alight. This is the 
basis of the radio field localizer, which was 
subsequently successfully developed. 

System Not Perfected 


The perfection of this apparatus did not, 
of course, come immediately. It followed 
a series of careful and persistent experi- 
ments, which at first were far from suc- 
cessful. The system, however, has now 
been perfected, and will soon be in general 
operation at all of the air mail flying fields, 
in accordance with the radio expansion pro- 
gram which the chiefs of the service are 
now engaged in promoting. 

The official description of the apparatus 
is as follows: “The localizer is a device 
for transmitting radio signals more or less 
vertically, so as to form an electro-mag- 
netic field over the landing field itself, and 
extending to a sufficient altitude to enable 
the pilot to intercept this zone of sound 
above the clouds or fog.” 

When the experiments were first started, 
efforts to achieve the end in view were 
made with a current of audio-frequency. 
Coming back to the official description, we 
are told: “This device consisted of a single 
turn of wire of fairly large diameter, with 
weather-proof insulation, which was laid 
around the outside of the flying field. 

Audio-Frequency Used with Loop 

“Tn actual experiment this turn—or loop 
—was 2,500 feet in diameter. It was found 
that when the output of a 500-cycle gen- 
erator was supplied to this loop directly 
with key modulation, an electro-magnetic 
field was produced in the form of a cone 
whose area decreased with altitude. The 
uppermost effective limits of this device 
were around 3,000 feet.” 

For practical purposes this system was 
not successful, as a study of the results ob- 
tained will show. As described above, the 
electro-magnetic field above the loop aerial 
was in the form of a cone with the apex 
in the clouds. Now it will be readily seen 
that an aeroplane flying at normal altitudes 
would have extreme difficulty in passing 
through the zone of the electro-magnetic 
field, and it would be only the merest 
chance that he would happen to strike it. 
Machines flying at greater altitudes than 
3,000 feet would not pass through the mag- 
netic field at all. 

There was another disadvantage to this 
system, and it lay in the fact that as the 
cone of the magnetic field was pointing up- 
ward, the width of the field was greatest at 
its base, which, of course, was on the 
ground. This meant that as the pilot came 
closer and closer to the ground the more 
uncertain he would be as to just where the 
center of the landing field was located. 

An Inverted Cone Needed ~ 


From this it will be seen that what was 
needed was an electro-magnetic field in the 
shape of a cone; whose base was up in the 
clouds and its apex on the ground. 

The next experiments designed to achieve 
this result were made with currents of 
radio-frequency. The device used to ac- 
complish this result has been standardized 
and is the so-called ‘field localizer.” Re- 
verting back to the official description, we 
find the following: 

“This device consists of two loops, each 
with a single turn, separated by a distance 
of about twelve feet, wound parallel to the 
earth’s surface. A radio-frequency current 
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is used, which flows through these coils in 
opposite directions. 

“In actual practice these coils are wound 
around a wooden hangar, from which they 
are carefully insulated. As stated, a radio- 
frequency current is used in this device 
with key modulation. The resulting electro- 
magnetic field takes the form ot a cone 
whose size increases with altitude, so that 
at a height of 3,000 or 4,000 feet the di- 
ameter of the cone is over half a mile.” 

It will be seen at once that this is the 
ideal situation, because the greatest area of 
the electro-magnetic field is where it is most 
needed—that is, at high altitudes. 

Pilot Can Lay Straight Course 

Now, the pilot caught in a fog can de- 
termine his exact location by means of his 
wireless compass, or radio direction finder, 
and he will then know how far away he is 
from his home field and what direction the 
held is bearing away from him. He can 
then lay a straight course for the field. 

He then has to pass into the zone of the 
electro-magnetic field of the localizer, and 
with known current strengths he can pretty 
well estimate his altitude above the field, 
especially with the aid of his altimeter. 
The wonderful part of the inverted cone 
electro-magnetic field of the localizer is 
that it enables the pilot to spiral down 
slowly and gently along its outer edges 
until he can discern the outline of the land- 
ing field below him. 

It has been found in the experimental 
and practical work with this device that the 
ordinary direction-finding . apparatus in- 
stalled on the aeroplane can be used suc- 
cessfully with the localizer. This is a very 
important thing, because it reduces the 
amount of apparatus necessary on the aero- 
plane and correspondingly keeps the duties 
of the pilot within reasonable limits. 

The experiments with the audio-fre- 
quency currents which were first carried 
out made it necessary to install separate 
coils around the outer edges of the lower 
wings. This was unnecessary with the 
radio-frequency currents. 

The field localizer and the radio direc- 
tion-finder have eliminated the last pre- 
ventable causes of danger to aerial navi- 
gation, and what is more important, they 
make night flying an actuality. 

In connection with the immediate plans 
of the Air Mail Service, Colonel Paul Hen- 
derson, Second Assistant Postmaster-Gen- 
eral, makes the following statement : 

“We have come to the conclusion that the 
air mail has reached its limit operating 
only by day, because the railways afford a 
twenty-four-hour-a-day service. For sev- 
eral months we have been arranging for 
night flying. Two big tasks were to be 
done; one, equipping of all mail planes with 
radio; and second, establishment of aerial 
light-houses or electric beacons and flood 
lights at emergency and regular mail fields, 
at approximate distances of thirty to forty 
miles, all the way across the continent be- 
tween New York and San Francisco. We 
are doing these things at present. 

“Our fourteen main fields are equipped 
with radio stations, and we hope to have 
the first of the planes equipped with radio 
shortly. They will have wireless tele- 
phones and radio direction-finders. By 
using the direction-finder a pilot will be 
able to keep on his route in darkness, storm 
or fog, and the beacons at his objective 
will guide him directly over the field when 
the floodlights will be turned on, enabling 
him to land as easily as in daylight. 

“We have already carried the mail from 
coast to coast in less than thirty hours, and 
we think we can provide steady service of 
this sort. It will be important, too. For 
example, mail leaving New York after the 
close of business will be delivered in Chi- 
cago before business starts next morning. 
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VOUGHT THREE PLACE 


NEW STANDARD THREE PASSENGER 
(with 160 H. P. Beardmore Motor ) 


L. V. G. 


(with 120 H. P. Benz Motor ) 


(with 220 H. P. Benz Motor ) 


$2000.00 


$2500.00 
$1500.00 


All three planes ready to fly at our Dayton Field 


Johnson Airplane & Supply Co. 


HARTSHORN STREAMLINE WIRES 


Assembled with Hartshorn Universal Strap Ends make 
the Ideal Aeroplane Tie Rods—diminished wind resist- 
ance insuring greater speed. 

This fact was proved in the speed test for the Pulitzer 
Trophy. Four of the first five ships were equipped with 
Hartshorn Streamline Tie Rods. 

Write for circular A-1 describing our Wires and Strap 
End Fittings. 


STEWART HARTSHORN CO. 
250 FIFTH AVENUE, NEW YORK 


NOW AVAILABLE FOR YOUR AUTO 
“‘The Plug That Cleans Itself’’ 


Saves More 
Gas a Power 


GUARANTEED CARBON AND OIL PROOF 


Recognized as the best for aeroplanes, 
its success for automobiles is assured 


B-G CORPORATION 


33 Gold St., New York 
“Contractors to the U.S. Army Air Service and the U. S. Navy.” 
If your dealer cannot supply you, send us his name and $1.00 


for each plug, stating name and year of manufacture of your 
car. 


MOTOR REBUILDING 


CYLINDER GRINDING 
ALUMINITE PISTONS 


Iron Pistons, Piston Pins and Rings. 


COMPLETE MOTORS 


Parts for all airplanes and motors. 


Finest equipment in U. S. for motor work. 


GREEN ENGINEERING COMPANY 


Dayton, Ohio 
Main St., at Burns 


Dayton, Ohio 


LOOK! 


MARVIN A. NORTHROP OFFERS 


New JN4Ds, less motor, otherwise complete $ 525.00 
New Standard J1s, less motor, otherwise complete .... 575.00 


Complete new sets Standard J1 wings, wires, struts, 
cables, tail unit, ailerons and center sections, less 
than $200.00. Write for price. 


Thomas Morse Scout, complete; motor, everything .. 
Three passenger Avros, Le Rhone or Clegget 
New copper tipped propellers OX5 amd OXX6 
New OXX6 Curtiss motors 
Used OX5 Curtiss motors 
Dope, linen, cotton, goggles, wheels, tires, landing gears, single 
panels. What do you want? 
AGENTS WANTED 


Write or wire, 


MARVIN A. NORTHROP 


c/o Minneapolis Athletic Club 
Minneapolis, Minn. 


DOPES AND COVERING MATERIALS 

Can be obtained through : 
JOHNSON AIRPLANE & SUPPLY CO. Dayton, O. 
FLOYD J. LOGAN 712 Superior W. Cleveland, O. 
F.C. AYARS 329 East 81st St. Los Angeles, Calif. 
JAMES LEVY 2055 Indiana Ave. Chicago, Ill. wr 
DE LUXE AIR SERVICE Asbury Park, N. J. 


ROBERTSON AIRCRAFT CORP., 
5248 Oakland Ave., St. Louis, Mo. 


or from 


TITANINE, Inc., Union, Union County, N. J. 


Let us make you feel ‘‘ At Home’’ 
in the City of Robust Health 


Write for Booklet 


Hotel Morton 


VIRGINIA AVE. ATLANTIC CITY 
EZRA C. BELL—PAUL M. COPE 


170 Rooms with Running Water and Telephone Service, _in- 
cluding 50 Suites with Private Baths. Auto Bus at Station. 
Garage—Orchestra—White Service 


500 FEET FROM BOARDWALK AND STEEL PIER 


August, 1922 AERIAL AGE 


G. DOUGLAS WARDROP 
President and Editor 


WILLIAM KNIGHT, M.E. 
Associate Editor 


G. F. McLAUGHLIN 
Technical Editor 


NORMAN E. JENNETT 
Art Editor 


H. B. CHILDS 
Advertising Manager 
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The 1922 Finish 


ALUMINUM 


PIGMENTED DOPE 


as used throughout the Air Mail Service 


Can be obtained through 
JOHNSON AIRPLANE & SUPPLY CO. JAMES LEVY 
Dayton, O. 2055 Indiana Ave., Chicago, Ill. 


FLOYD J. LOGAN DE LUXE AIR SERVICE 
712 Superior W., Cleveland, O. Asbury Park, N. J. 


F. C. AYARS ROBERTSON AIRCRAFT CORP. 
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or from 
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- Wherever aeronautical engineers or the traveling 
public gather and discuss Commercial Aviation in 
America, the outstanding feature of their talk is that 


the predominant Company today is AEROMARINE 


- This enviable reputation has been earnediby]the products 
of the AEROMARINE plant at Keyport, New Jersey, the sales 
promotion and educational campaigns carried on throughout 
the United States by the AEROMARINE ENGINEERING & 
SALES COMPANY and the brilliant performance of the 
AEROMARINE AIRWAYS, the largest commercial, aerial 


transportation Company in the world operating flying boats. 


The public has faith and confidence in AEROMARINE. The 
white flying boats with their distinctive black tails are known 
all over the world as dependable, {safe | aircraft, properly 
manned and operated. 


You can own and operate an AEROMARINE flying boat - we 
have a limited number of the FAMOUS AEROMARINE- NAVY 
HS LIBERTY ENGINED TYPE for sale at reasonable prices. 
Write for illustrated, descriptive pamphlet and booklet ‘What 
They Say About The Aeromarine Flying Boat Service’. 


Engineering and Sales Co. 


1800 Times Building, New York 
“Be Sure it’s an Aeromarine” 
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Contracts Still 


Available to 
Responsible Dealers 


In the field of commercial aeronautics the PETREL is unique in design 
and construction, in performance, and in economy of maintenance and opera- 
tion. ) 


It was designed and developed by Thomas H. Huff, whose experience 
since 1915 in aircraft production, during the war in aeronautical engineering 
in an advisory capacity with the U. S. Air Service, and after the war in direct 
connection with the Naval Aircraft Factory, has qualified him to lead the way 
in progressive aeroplane design. 


The PETREL has been a gradual, certain evolution. During nearly 
two years of its development careful selections and alterations have been 
proved by test, and have brought it to its present state of high efficiency. 


The PETREL is manufactured by workmen old in the best traditions 
of aircraft production, and proud of their craft. Every smallest part is selected 
from the same source, and worked on the same benches, by the same hands, 
which construct Huff Daland aeroplanes for Army and Navy, under direct 
government inspection and supervision. 


The PETREL has been tested, flown and accepted by the Air Service. 
It is the only commercial aeroplane in production in this country of which 
this statement is true. Its simple design, its freedom from wires and turn- 
buckles, and its rigidly braced fuselage combine to cut maintenance costs to 
the bone and assure a plane whose correct alignment and absolute rigidity 
are limited only by its long life. And its superior performance gives you more 
speed or more distance per unit of power expended than you can get with 
any other three place aeroplane in existence. 


Its specifications and performance with full load are guaranteed: 


OX5 Motor Hispano Motor 
Span 315.00" 31’ 00” 
Height 9’ 00” 9’ 00” 
Length 24’ 00” 24’ 00” 
Weight Empty 1125 Pounds 1215 Pounds 
Useful Load 735 Pounds 750 Pounds 
Radius 300 Miles 350 Miles 
Climb in 10” 4500 Feet 8000 Feet 
Ceiling 12000 Feet 18000 Feet 
Maximum Speed 90 MPH 110 MPH 
Minimum Speed 35 MPH 38 MPH 


"Sturdy Simplicity” 


_ HUFF DALAND AERO CORPORATION 


(Sole Distributors ) 
1018 Commerce Bldg., Kansas City, Mo. 
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Goodyear’s ability to provide equip- 
ment for the largest aircraft of today 
is the result of our long and close asso- 
ciation with aviation, and our sincere 
desire to assist this new industry. 


For example, the 44 x 10 Goodyear Air- 
plane Tire was designed and built far 
in advance of actual need. And the 
requirements of the future already have 
Goodyear’s consideration. 


And like every other Goodyear product, 
Goodyear airplane equipment is worthy 
the service required of it. It is specially 
designed and carefully built to insure 
maximum safety and efficiency. 


Goodyear’s part in the development of 
lighter-than-air craft is known to every 
airman. 


Balloons of Any Size and Every Type 
Everything in Rubber for the Airplane 
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Fly at Our Expense ! 


in the 


World’s Famous Ansaldo Planes 


The unparalleled record of Ansaldo Aeroplanes for long distance 
flights, speed and endurance is known to everyone and our offer for a 
limited time of these sterling planes at less than half the cost to pro- 
duce in Italy without adding freight, customs or license fees—truly 
means the buyers are flying at our expense. 


ACT AT ONCE IF YOU WANT 
The Best Ship at the Lowest Price 


Ansaldo Two Seaters $2,200 
Ansaldo Six Seaters 7,000 


MUM Eig jy), | 


Model A—300-C Six-Place Aerial Transport 


Absolutely latest commercial type aeroplanes ready to fly from our 
hangars, Curtiss Field, Mineola, Long Island. 


AERONAUTICA ANSALDO 


59 Pearl Street, New York City 
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It is a fine thing to excel in any given endeavor—but it is a finer 
thing still to achieve success in a field in which precedent has 


placed no milestones. 

To have achieved the success that has come to Curtiss has been 

no trick of Fate. Rather has it meant a stupendous job and a 

faith in ourselves inborn through a knowledge of the task. 

Our successful result is visualized in the hundreds of different 
ways in which the Curtiss products are used throughout the 
world, establishing new industries, offering new opportunities, 
until today Curtiss stands for all that is best in aviation. 


Everyone knows that Curtiss Aeroplanes combine 


RELIABILITY 
STRENGTH 
PERFORMANCE 
ECONOMY 
COMFORT 
They are the standard of the world. Pilots know that the Curtiss 
reputation is their protection and consequently the best and most 
successful flying organizations in America are today using Curtiss 
Aeroplanes and Motors. Flying schools, aerial photography, 
aerial advertising, Curtiss Sales and service are only a few of the 
many profitable business opportunities open for live business men 


and pilots. 
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Commercial and Military Aeronautics — 


made from time to time on the 

matter of the more or less per- 
fect adaptation of the military flying 
machine which was practically born 
and developed during the war to the 
needs of post-bellum commercial avi- 
ation. 

“The Commercial aeroplane does 
not exist in America” was the surpris- 
ing statement attributed to one of our 
best flyers a few weeks ago after 
unsuccessfully attempting a cross- 
country flight on a good machine 
which has successfully stood the more 
severe tests both in Germany where it 
was born and in this country where it 
has been adopted by Larsen. 

It is out of question that the com- 
mercial aeroplane of to-day is far 
as yet from being the ideal means of 
transportation in the air, but this is 
not a good reason for condemning 
the present day commercial aircraft 
and for casting a shadow of doubt on 
its present and future possibilities. 

So far as commercial aviation ex- 
penditures, even in France where the 
Government has taken an active inter- 
est in its development that has not 
been equalled by any other govern- 
ment, have stood a very poor compari- 
son with military aviation expendi- 
tures. Two hundred and forty-six 
millions of francs for military avia- 
tion and forty-five millions for com- 
mercial aviation are such figures that 
explain quite eloquently why the mili- 
tary flying machine has progressed 
since the war at such a rate which 
cannot be compared to the progress 
made by commercial aircrafts. 

To this country, the comparison is 
even more discouraging because the 
only money that we are opening at 
the present time for commercial avia- 
tion is the money which is being spent 
for keeping alive what remains of our 
air mail service. 

The development of a truly com- 
mercial aircraft, quite evidently re- 
quires money. Aircraft manufactur- 
ers in this country are not generally 
inclined to invest large sums of 
money in experimental machines radi- 
cally new, without any subsidy being 
paid by the government for that pur- 
pose, 

Aircraft. manufacturers in Europe 
are doing their best to develop new 
commercial types of aircraft in spite 
of the fact that they find themselves 
seriously handicapped by some feat- 
ures that they have to include in their 
designs in order to be able to collect 
from their governments those subsi- 
dies that they cannot afford to dis- 
pense with at the present time. 


G nate iro criticisms have been 


By WILLIAN KNIGHT, M. E. 


On the other hand, however, if the 
aerial operating companies in Europe 
had waited for the perfect commer- 
cial aircraft to make its appearance 
before starting operation, nobody at 
the present time would be flying from 
Paris to Casablanca and to Warsaw 
in twenty-four hours and from Paris 
to Constantinople in two and.a half 
days. 

If marine, automotive and railroad 
engineers had seeked the perfection 
before attempting operating engines 
that they knew quite well had to be 
further developed and perfected, we 
would have never had the steamship, 
the automobile and the railroad train, 
because the only way how to perfect 
a mechanism is to use it first as it is 
and see after what is needed to im- 
prove upon it. 

In 1911 after the raid made by 
Paulhan d’Orleans at Arcis-sur-Aube 
somebody suggested to a well known 
high rank French officer who was 
in charge of aeronautical develop- 
ments at the Ministry of War, that 
the time had come for organizing 
some military air squadrons, the an- 
swer was: “Wait, wait, do not run 
so fast with your imagination; the 
aeroplane is far as yet from being in 
such a shape as to warrant its use in 
the army.” And this happened only 
three years before the war started. 

If we had waited for development 
of ballistics before building and using 
guns we would probably have now 
the same armament which was used 
by the Indians. 

Thirty-five years were needed be- 
fore reaching the present stage of 
development of the steam locomotive, 
twenty years were required to perfect 
the marine engine and fifteen years 
have been spent in perfecting the 
automobile. Do the critics of pres- 
ent day commercial aviation propose 
to wait twenty years before consider- 
ing the aeroplane as a safe and eff- 
cient means of transportation ? 

Such critics are ready to concede 
that the aeroplane is an efficient war 
engine, but connot separate in their 
mind the military from the commer- 
cial arcraft.. This isan error. The 
divorce of commercial aviation from 
military aviation is absolute, and it 
has been recently sanctioned in the 
note sent by the allies. to Germany 
concerning the resumption of German 
commercial aeronautical activities 
which, it has been decreed by the al- 
lies, must be based on the following 
conditions to be fulfilled by the Ger- 
man aircraft manufacturers: Ceiling 
4,000 meters; speed at 2,000 meters 
altitude, 170 kilometers per hour ; fuel 
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for 3 hours flight; useful load 600 kg. 

These conditions very nearly repre- 
sent the average present state of af- 
fairs in commercial aviation and 
mark the beginning of the application 
of a sound economical regime for 
commercial aircraft. 


Military aviation, on the other 
hand is progressing along an entirely 
different road: a pursuit aeroplane 
must be able to climb rapidly to 
25,000 or 33,000 feet altitude and fly 
horizontally at 170 miles per hour; a 
bombing aeroplane must also be able 
to climb up to high altitudes with 
several tons of bombs on board and 
must be able to cover without stop- 
ping 500 miles or more. 


At first sight the bombing aero- 
plane seems to be the best type which 
can be adapted to commercial exploi- 
tation. It is very often stated that 
the price of the ton-mile decreases 
with the increase of the load carried. 
These conclusions are arrived at 
through the mistake which is often 
made of comparing the aeroplane to 
a ship. A ship floats on the water 
without any need of motive power, 
while instead an aeroplane needs mo- 
tive power in order to sustain itself 
in the air. Also the ratio between 
useful load and total load of a ship, 
for the same speed, increases with the 
dimensions of the ship whereby in an 
aeroplane this ratio remains prac- 
tically constant. 


An average attained by figuring on 
the characteristics of all sorts of aero- 
planes, except scouting aeroplanes, 
shows that the load lifted by the pres- 
ent day flying machines is from 14 
to 16 lbs. per h.p. or from 9 to 11 
lbs. per square foot of lifting surface 
irrespective of the dimensions. 


These are the fundamental basis 
which determine the separation of 
military and commercial aviation and 
it is an error to assume the interde- 
pendence existing between these two 
well defined and entirely separate 
phases of aerial navigation. 


To talk about building commercial 
aircraft which in case of a national 
emergency can be efficiently adapted 
to military uses is a very optimistic 
talk. Of the 598 commercial aero- 
planes now in use in France only a 
very small percentage could be used 
for military purposes and this fact is 
well recognized by French and other 
aeronautical experts, 


We think that these facts should 
be stated and that it should be dis- 
pelled the delusion ‘under which we 
are inclined to live that by developing 
commercial aeroplanes which repre- 
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sent acc\,  vmise between commer- 
cial and n. \itary exploitation we are 
helping to build a powerful aerial 
defense at the same time that we pro- 
vide for a fleet of efficient aerial com- 
mercial carriers. 

The problems of military and com- 
mercial aeronautics are entirely sepa- 
rate the ones from the others and to 
put commercial aeronautics in this 
country under the control of military 
aeronautics as is the case in France, 
for instance, would be a mistake. 
What we need is a department of 
aeronautics, separate from both the 


Navy andthe War Departments 
which will consider the problems of 
civil aviation from an entirely civil- 
ian standpoint. 

But above everything else what we 
need now is to stop talking about 
commercial aviation and the limita- 
tion of present day commercial aero- 
planes and start operating commercial 
lines with whatever commercial flying 
equipment we have at the present 
time. This is the only way that we 
can ever hope to develop aeroplanes 
well adapted to commercial uses. 

Aircraft manufacturers who at the 


present time are living on government 
jobs will give to us the commercial 
aeroplanes that we need if we can 
show them that there is a field for 
such a production. We cannot ex- 
pect aircraft manufacturers to design 
and build for us such aeroplanes 
without any subsidy on the part of 
the Government and without any or- 
ganized commercial activities in this 
country. 

Let us get busy, let us start doing 
something constructive for establish- 
ing civil aviation in the United States 
on sound business basis. 


Remarkable Performance of the Loening Air Yacht | 


HE Loening Aeronautical En- 
gineering Corporation delivered 


the air yacht ordered by Mr. 
Vincent Astor on schedule time, with 
no delays whatsoever, and the ma- 
chine was flight tested by David H. 
McCulloch at Port Washington on 
June 19th and 20th, so that Mr. Astor, 
on his return from Europe on June 
23rd, found his machine entirely 
ready for him. 

‘He arrived on the Mauretania 
about eleven o’clock in the morning 
and after spending some time in the 
city, motored to Port Washington, 
and flew on his air yacht in about 50 
minutes to New London, arriving 
there in ample time to see the Yale- 
Harvard boat races. 

No other means of travel could 
have accomplished this result. 

Several of Mr. Astor’s guests took 
flights in the new machine after its 
arrival—a party of them returning 
to New York quite late the same 
night, arriving after dark. 

Clifford Webster is pilot of the 
Astor Air Yacht and on June 26th 
flew up to Poughkeepsie with Mr. 
Astor and a party to attend the inter- 
collegiate boat races there. The trip 
from New York to Poughkeepsie 
was made in about 50 minutes, and 
the return trip in about 40 minutes— 
most of the trips being made at a 
cruising speed in the neighborhood 
of 110 miles an hour. 

The Astor Air Yacht differs only in 
detail from the original model of the 
Loening Air Yacht. The seating ar- 
rangement has been modified and a 
complete dual control system in- 
stalled as Mr. Astor will fly the ma- 
chine himself from time to time. The 
door to the cabin, formerly on the 
side, has been placed in the bow, and 
many detail arrangements, such as 
the anchor and other equipment, have 
been greatly improved upon. 

Special lockers for goggles, hel- 
mets, etc., have been provided. 

Structurally the new flying boats 


are virtually the same, with the ex- 
ception that the wings themselves 
have been increased in area, and in 
the interior of which all metal fittings 
have been doubled in thickness in 
order to give ample margin for the 
possibility of rusting. 

The bottom of the hulls are made 
of an aluminum alloy, treated inside 
and out with a special marine glue 
preparation to prevent deterioration 
from salt water. 

The new machines also have a 
larger gasoline capacity—Mr. Astor’s 
air yacht carrying enough fuel to fly 
it non-stop for 500 miles. 

The finish of the Astor machine is, 
of course, specially chosen by the 
owner. The color is ‘a light grey, 
with dark grey finishing lines. The 
wings are treated with pigmented 
aluminum colored dope and the in- 
terior of the cabin is fitted with blue 
leather upholstery and light varnish 
woodwork finish. 

The owner’s private signal—a red 
star on a white field—flies at the 
mast, which also serves to hold the 
speed indicator tubes. 

The instrument equipment is com- 
plete with compass, drift indicator, 
gas and oil pressure gauges, ther- 
mometers, tachometer, altimeter, air 
speed meter, etc. 

The actual delivery of Mr. Astor’s 
Air Yacht was of considerable inter- 
est, because the Loening plant, where 
this machine was constructed, is 
equipped with special Ogden type 


doors which, when raised up, form 


a clear opening 46 feet wide and 18 
feet high. This is the largest open- 
ing in any building on Manhattan 
Island. It was thus possible, after 
the final assembly of Mr. Astor’s ma- 
chine in the factory, to wheel it out 
of the doors and on to the dock, 
where it was hoisted aboard a lighter 
and brought to Port Washington 
completely set up and ready for its 
initial flight tests. This is the first 
time that a fully set up aeroplane 


ready for flight has been brought out 
of a building in New York City. 

There has been a great deal of fly- 
ing lately on the Loening Air Yacht 
in this vicinity. 

One of the most interesting ex- 
periences in this connection was had 
recently by Mr. Harold S. Vander- 
bilt, Commodore of the New York 
Yacht Club. 

Mr. Vanderbilt has been flying 
with Mr. David H. McCulloch on the 
Loening Air Yacht ever since its re- 
turn from Palm Beach and has made 
many trips, some as far as Marble- 
head, Mass. The following schedule, 
all done in one day, shows the re- 
markable ability of machines of this 
kind to cover long distances. 

On Monday, June 26th, Mr. Van- 
derbilt played 18 holes of golf at the 
National Golf Links at Southamp- 
ton, Long Island. He left there, ac- 
companied by three friends, at about 
12:30, with Harry Rogers piloting 
the Loening Air Yacht, and landed at 
82nd street and the Hudson river in 
52 minutes. This is a distance of ap- 
proximately 95 miles, so that the ay- 
erage cruising speed was about 120 
miles an hour. 

The party lunched at the Columbia 
Yacht Club and then went to the 
Polo Grounds to attend the Yale- 
Harvard baseball game, leaving the 
Air Yacht anchored in the river. They 
stayed until the end of the game and 
then returned to the Columbia Yacht 
Club, where they again boarded the 
plane and proceeded to fly to Pough- 
keepsie to attend the ‘varsity boat 
races, arriving there in time to see 
the entire race. 

The party left Poughkeepsie about 
7:15 and arrived at Port Washington, 
Long Island, about 45 minutes later, 
in time for dinner on Long Island. 

Mr. Vanderbilt has ordered a 
Loening Air Yacht for his own use 
and this machine will be delivered to 
him about the middle of July and 
will be piloted by Harry Rogers. 


A Challenge to the World 


CABLE dispatch to the Air 
Ministries of Great Britain, 
France, Italy, Spain, Portugal, 
Belgium, Norway, Sweden, Denmark, 
Cuba, Mexico, Brazil, Argentine Re- 
manic, Chile, Peru, Japan and China; 
over the signature of Rear Admiral 
Bradley A. Fiske, U. S. N. retired, 
challenged the aeronautical engineers 
and sportsmen of those powers to 
enter into a competition with a similar 
American group to circumnavigate 
the world with a commercial hydro- 
aeroplane of one hundred passenger 
capacity. 
This action disclosed the fact that 
a large group of American engineers 
have reached the conclusion that the 
era of commercial navigation on a 
big scale is at hand and that they have 
carried experimentation to a point 
where the design of the American en- 
try for such a competition has been 
tacitly accepted. Details for financ- 
ing and building the enormous flyer 
have been worked out and the group 
is prepared to put their scientific con- 
clusions to a practical test by precipi- 
tating the international contest. 
The challenge to Great Britain, of 
which those to the other countries are 
practically duplicate, follows: 


“Please convey to representative 
group of British aeronautical engi- 
neers and sportsmen the compliments 
of American group affiliated in the 
project to build hydroaeroplane of 
hundred passenger capacity to cir- 
cumnavigate the world for advance- 
ment of commercial aerial navigation. 
Stop. Also please convey friendly 
challenge to compete with British 
ship. Stop. Conditions of contest 
and details by mail upon receipt of 
assurances of entry. 

The challenge followed the organi- 
zation of the group as a trust estate 
under the name of “The American 
Eagle’’—which has been adopted for 
the name of the airship when com- 
pleted. Among the prominent en- 
gineers, aeronautical experts and sci- 
entists included in the group the fol- 
lowing were mentioned yesterday by 
mecretary Cyril O. Assmus, in an- 
nouncing the issuance of the chal- 
lenges: Charles W. Burrows, Ph. D.; 
Ularicssti. Day, A. FE. Mi;\Daval- La 
Chapelle; Frederick Charavay, M. 
Pei wicauiman, BS, Gabe 
Teiertelovers.b.'S.; J. Hy Steenson: 
Joshua Ward, *B..S., M. E., and 
Captain Hugo Sundstedt. 

The latter has been named design- 


ing engineer of The American Eagle 
and his preliminary draft has re- 
ceived tacit acceptance. Captain 
Sundstedt’s achievements in aero- 
nautics have been international in 
scope. He left a naval career to take 
up aeronautics with Bleriot in 1909 
and was later associated with Far- 
man, During the war he was chief 
test pilot in the French Air Service. 
He holds honors for having made the 
first trans-Baltic Sea flight and Paris- 
Stockholm flight, among many others, 
and has been identified with Ameri- 
can aeronautical activities since the 
close of the war. 

Dr. Charles W. Burrows is a con- 
sulting engineer in New York with 
laboratories in Newark, N. J. He 
was formerly chief of the Magnetic 
section of the U. S. Bureau of Stand- 
ards at Washington, in which post 
he served with professional distinc- 
tion during the war, having been 
called to it from the department of 
physics at the University of Michi- 
gan. Dr. Burrows has accepted the 
post of Administrative Engineer and 
will pass on every detail of the con- 
struction and equipment of The 
American Eagle. 

The board of consulting engineers 
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includes Charles H. Day, who, as 
chief engineer, designed the J-1 for 
the Standard Air Craft Corporation 
and built the American Handley- 
Page-Caproni bomber. He is engineer 
in charge of structure. Duval La 
Chapelle, who was with Orville 
Wright in France and is recognized 
as an authority on pontoons, which 
constitute his especial responsibility 
with the American Eagle. Frederick 
Charavay, M. E., among the fore- 
most designers and experts on pro- 
pellers is consulting engineer on this 
phase of the huge American plane. 

F. A. Robertson, chief engineer of 
the Splitdorf Electric Company, and 
a recognized world authority on ig- 
nition, is in charge of electrical de- 
sign and installation, and associated 
with the foregoing in charge of power 
plant, controls, material, instruments 
and aerodynamics, are engineers and 
experts whose names have not as yet 
been made public. 

The partial personnel of the en- 
gineering staff given out by Mr. Ass- 
mus includes-I. S. Kaufman, B. S., 
Gy Ee who has been active as 
a aeronautical engineer since 1910, 
and who served during 1918 and 
1919 with the U. S. Army Engineer- 
ing Corps, receiving a prize from the 
U. S: Government for designing a 
successful night bomber ; I. E. Glover 
and James H. Steenson, who in ad- 
dition to eleven years’ experience in 
aeronautical engineering, devoted 
two years to exhibition flying and 
passenger piloting. Joshua Ward, 
B. 5S., M.‘E.,. was named asthe 
Washington representative and Col. 
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proportion of disposable load at the high cruising speed of 100 m.p.h. 
of 270 H.P. each, arranged two in tandem in each of the two wing nacelles. 


Evan Shelby as counsel. 

Despite the naval and military 
tinge to the personnel, the American 
Eagle project and the competition it 
has invited are described as ap- 
proached purely in the spirit of 
sportsmanship on the premise that 
the contest will blaze the way for 
larger scale aerial commercial ac- 
tivities of: an essentially peaceful 
nature and hasten the adoption of 
aerial cruisers for trans-oceanic pas- 
senger, mail and express business. 
This aspect is emphasized by the past 
activities of ‘Secretary Cyril O. Ass- 
mus, through whom the announce- 
ment was issued, and who has organ- 
ized and directed many cruises for 
the British Royal Mail Steam Packet, 
and the Hamburg-American com- 
panies prior to the war. The latter 
said of the project: 

“This undertaking is simply and 
obvious development of the day—an 
elaboration of what has been done 
and is being done on a smaller scale. 
Experimental ‘stunt’ and ‘gypsy’ fly- 
ers have paved the way so thorough- 
ly that a large number of American 
aeronautical experts came to the con- 
clusion that only concerted action was 
necessary to circumnavigate the globe 
with an airship of practical commer- 
cial size to settle once, and for all 
time, the question of the scientific 
mastery of the air for other than 
destructive purposes. . 

“Work on The. American Eagle 
has progressed in a quiet way over a 
considerable time. Reports of simi- 
lar efforts abroad reached our ears 
and after deliberation it was agreed 
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The Pegna-Rossi-Bastianelli Seaplane. The machine, which is of nearly 100 feet span, is intended to carry a very large 
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It is equipped with four Isotta-Fraschini motors 


that the most manly and sportsman- 
like method of approaching the sub- 
ject was in laying our cards on the 
table for all the world and to invite 
international competition. This will 
go far to clarify the status of various 
prizes that have been offered from 
time to time for this feat, and doubt- 
less will result in the offering of 
other prizes and trophies by the 
sportsmen of the world. It will also 
serve to stimulate a friendly con- 
structive interest and enthusiasm 
among those who realize the airship 
will supplant the ocean liner for first 
cabin passenger, mail and express 
business, as distinguished from those 
who see in the aeroplane only an 
agency of war and destruction. 
“We feel that we have no accasion 
to fear that American ingenuity and 
constructive genius in this field can- 
not hold its own against the world. 
In this connection the names _ that 
have become public do not tell the 
story of the personnel group in this 
project. Every inventor, engineer or 
manufacturer who has anything of 
value to. offer, may contribute his 
idea or feature without sacrifice of 
proprietary rights. It will be tested 
for efficiency and if of superior 
value, will be used, making the 
American Eagle a great American 
aeronautical laboratory or clinic. 
“Negotiations are pending with 
many prominent men and organiza- 
tions for whom we have no authority 
to speak at this time because the nego- 
tiations have not reached the stage of 
completion. Now it’s up to the world 
to try to beat America in this field.” 
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The Berliner Helicopter 


AVING perfected a helicopter 
which will rise gracefully 
from the ground and glide 

forward with the same precision as 
the most advanced type of aeroplane, 
Henry A. Berliner, a Washington 
inventor, is now busily engaged in 
further perfecting his vertical-rising 
airship so that it will alight with a 
degree of safety that will make it 
available for peace or war-time pur- 
pose. 

The Berliner helicopter has under- 
gone a series of tests at the flying field 
at College Park, Md., a suburb of 
Washington, before high aviation offi- 
cers of the American Army and Navy 
and military attachés of foreign gov- 
ernments stationed here. All have 
pronounced the machine a success. In 
all the tests Berliner, the young in- 
ventor, has piloted the helicopter, 
which is capable of rising vertically 
from a standstill to a height of twenty 
feet and then advancing in a forward 
direction around the field without loss 
of distance from the ground. The 
machine, it is said, responded per- 
fectly to Berliner’s demands while in 
flight, but the inventor has not yet 
perfected the machine to the extent 
of landing from any height with the 
degree of safety that is required. 

“We have demonstrated that our 
machine can rise vertically from the 
ground and we have further shown 
that it can move forward and is capa- 
ble of control in flight,’ Mr. Berliner 
said today, “but the problem of land- 
ing safely is yet to be solved. Once 
this is solved I believe the helicopter 
will become as practical as the present- 
day aeroplanes, with the added fea- 
ture of taking off in small areas and 


possibly landing in the same restricted 
zone.” 


Bringing New Machine to Earth Is 
Problem 

Mr. Berliner would not discuss the 
possibility of entering his invention 
in the competition for the $250,000 
prize offered by private British inter- 
ests for the perfected helicopter. He 
said, however, that if he perfects his 
machine so that it will land with 
safety the future of the helicopter is 
assured. 

Bringing the machine to earth safe- 
ly, therefore, is the big problem that 
Berliner has set out to solve. The 
machine as now designed comes down 
with a rock-like fall when the motor 
is cut off. With an engine of extreme 
nicety of adjustment and absolute 
certainty of action descent might be 
made by simply throttling down the 
propeller speed gradually. As there 
is no engine of such dependability, 
other means must be found by Ber- 
liner. 

The use of parachutes or any bal- 
loon-like aid would add too much 
weight to the machine. Another 
method proposed is that in coming 
down the propellers be so built that 
they can be disconnected from the 
engine and the angle of the blades 
changed so that they will offer greater 
resistance. 

The Berliner machine resembles an 
aeroplane without wings. The fuse- 
lage and rudder are the same, and a 
Lerhone 110-horsepower rotary mo- 
tor is mounted forward as in an aero- 
plane. On either side of the fuselage 
there is an upright carrying a 14-foot 
propeller. These two propellers re- 
volve in opposite directions and force 


the air downward, lifting the 1,400- 
pound machine and pilot off the 
ground. 

Near the tail there is a small pro- 
peller, which is geared also to the 
motor and which tilts the entire heli- 
copter by slightly lifting its tail. This 
tilt causes the forward motion of the 
machine. The inventor claims that 
with a 1,000-pound load but 3 per 
cent of the lift is lost in a tilt of 15 
degrees, and that this loss is trans- 
ferred into horizontal push of about 
25 per cent of lifting power. This is 
a somewhat greater tilt than has been 
used in most of the experiments, but 
he thinks that a 25-degree tilt may 
possibly be reached safely. 


Idea Follows Plan Worked on by Father 


In evolving the helicopter Berliner 
has been preceded by his father, 
Emile Berliner, an inventor, who 
took up the old idea of constructing 
a machine that could rise vertically 
from a standstill about twelve years 
ago. Since then he had been experi- 
menting, building and rebuilding it, 
until he was forced to give up the task 
about three years ago on account of 
illness. Henry, who. is twenty-six 
years old and was graduated from the 
Massachusetts Institute of Technol- 
ogy, then took up the work and suc- 
ceeded in making the first flight in a 
machine of that type. 

The success of the machine is due, 
in part, the inventor said today, to 
the size of the two propellers that are 
placed on the machine in a position 
that would correspond to the outer 
wings of a biplane. Many have tried 
to use mammoth propellers, some as 
long as fifty feet, he said, but they 
derived no results. 


The Berliner Helicopter in Flight 
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Once in. the air, the helicopter 
moves forward with the aid of a 
three-foot propeller attached to the 
tail of the machine, which tilts it 
downward. 

The body or fuselage, which is 
about twenty feet long, was taken 
from an aeroplane, and likewise the 
rudder, which guides the machine 
from left to right. Both father and 
son believe the machine has wonder- 
ful potentialities. They point out that 
this type of aeroplane would be espe- 
cially advantageous to the Navy, as 
the seap:anes and flying moats now in 
use require a long stretch of water as 
a “take-off.” 

The helicopter, or vertical-rising 
air machine, is not an impossibility, 
and should a real use for such type 
arise successful ones may be seen be- 
fore many years, according to Dr. 
Albert F. Zahm, aeronautical expert 
for the Navy, in an interview with 
the Associated Press. Had there been 
a need for the helicopter during the 
war, he said, any of several types 
could have been perfected, of which 
working models have been flown. 

Dr. Zahm is an expert on design 
and construction of all manner of fly- 
ing machines. For years he has ap- 
plied his time to perfection of the 
aeroplane, and is well qualified to pass 
upon the capabilities of any. 

Much interest has been shown of 
late in reports of successful machines 
of the helicopter type being perfected 
in both Germany and England. How- 
ever, while some flights have been 
made, none of any consequence are 
reportd by a machine equipped with 
horizontal propellers or revolving 
planes, designed to rise vertically 
from a confined space and descend on 
the same. 

That the helicopter is possible, Dr. 
Zahm said, is proved by the German 
machine, which, rising several times 
to moderate heights, has carried ob- 
servers, remained almost stationary 
while in air and descended in safety. 
The machine, however, has made no 
extended flight, such as would prove 
its dependability, but was tethered to 
the ground by a mooring rope. At 
times, when the motors failed, the 
machine dropped and the passengers 
saved themselves only by leaping with 
parachutes. 

The experiments are continuing, 
however, with the purpose of perfect- 
ing a motor which can be depended 
upon to maintain the machine without 
sudden failure, the scientist explained, 
for as soon as the engine stops the 
machine cannot glide to the ground, 
as does an aeroplane, but drops verti- 
cally. In a proper descent the pro- 
pellers should be whirled slowly to 
ease the landing. 


Present hopes of attaining success- 
ful vertical flight rest mainly upon the 
endeavors of Mr. Berliner and of 
Louis Brennan, of London, whose 
newest machine is reported as near- 
ing completion. He is working to 
win the £50,000 prize offered by the 
British Air Ministry for successful 
flight. 

The helicopters upon which most 
experimentation has been made con- 
sist mainly of two or more propeller 
screws mounted horizontally on a 
vertical shaft, bearing engines, fuel 
and passengers. Equal numbers of 
propeller blades must revolve in op- 
posite directions that the body of the 
machine may not spin like a top. The 
motors, tanks and body have been 
mounted in various positions, but the 
German machine has a sort of pulpit 
car mounted at the top of the shaft 
over the propellers for the operators. 


Other Types of Vertical Flying Machines 
Offered 

Whether or not this type of ma- 
chine is brought to actual use, Dr. 
Zahm stated, at least two other types 
of planes that may fly vertically have 
been offered to the Government. This 
fact is not widely known. 

One of these, of which Dr. Zahm 
observed experiments with a working 
model, was almost identical with the 
present type of plane, except that 
mounted behind the body were two 
sets of air vanes, in groups, tilted at 
an adjustable angle, like that of Vene- 
tian blinds. 

When the power was turned on, he 
said, the “wash” of the air stream 
from the propellers pushing against 
these groups of vanes caused the 
model to rise gently vertically. The 
model was held in midair by the ac- 
tion, and when the power diminished 
it returned gently to earth. A full- 
size machine of the type, he said, 
would be equipped with engines of 
immense power in order to furnish 
sufficient air pressure, and when 
driven to a sufficient altitude the 
vanes would be so adjusted that hori- 
zontal motion would result. The 
plane could then fly in the usual man- 
ner, finally using the vanes again to 
descend vertically. 

The other type offered to the Army, 
he said, was of the present wing plan, 
equipped with three propellers, two 
placed far out toward the wing ends 
and with vertical rudders and ailerons 
similar to those in use. The quicker 
lifting power was to be gained by 
having the wash of the central pro- 
peller act upon elevators on the tail 
of the body, while the side propellers 
would wash against the special aile- 
rons on the wing tips. 


When in the air, Dr. Zahm con- 


tinued, this machine could maneuver 
exactly as does the ordinary plane, 
cut figures and do “stunts,” besides 
being able to rest motionless in any 
desired position—vertical, with nose 
up, 1f need be. 

The best feature, he said, is that 
both planes of the new types are en- 
tirely feasible and can be constructed 
at any time. In fact. several Euro- 
pean inventors and manufacturers are 
patenting designs of the second type, 
notably the Frenchman Bleriot, one 
of the pioneers of aviation. 


Cost and Weight Called Drawbacks to 
Construction 

Experts for the Government studied 
the second type during the war, it was 
explained, but the matter went no 
further. 

The general drawbacks of their 
construction, Dr. Zahm said, were, 
first, the great cost; second, the in- 
creased weight of the machines as 
compared with present engine effi- 
ciency ; and, third, the need of devel- 
oping motors with greater power and 
less weight per horsepower and with 
a greater amount of dependability. 
As it is, he said, a successful helicop- 
ter may be flown to any height, but 
the operators will never know when 
the engine will give a cough and die 
away: 

The German experimenters, how- 
ever, he added, have in part over- 
balanced this disadvantage. It has 
been determined by experiment that 
a propeller of three or four narrow 
blades, caused to revolve by the air 
pressure resulting from a forced de- 
scent with a dead engine, will develop 
as much parachute resistance as a 
solid disc of the diameter of the blade 
spread. In addition, the German ma- 
chine is equipped with air cushions 
on the landing bottom so that the 
landing, if forced, may be made com- 
paratively easy. 

Means of steering ‘pee 
helicopters, and of which one would 
undoubtedly be used in a successful 
machine, are two. The first is a 
means of tilting the propeller’s shaft 
or the whole machine. when it will 
travel in that direction; the second 
being the use of vanes similar to those 
already described. With the latter, 
Dr. Zahm thinks, a helicopter suffi- 
ciently powered should be able to cut 
capers in the air as aviators do at 
present. 

Any of the types advanced would, 
in warfare, be of great use in bomb 
dropping or for observation. The 
main disadvantage, that of being a 
good target for artillery fire while 
stationary, could be offset by quick- 
ness of movement from point to point 
and short stops while hovering. 


Detroit’s Aerial Contests 


HE Aviation Country Club of 

Detroit announces the sixth an- 

nual contest for the Curtiss 
Marine Flying trophy, first annual 
contest for the Detroit News Aerial 
Mail trophy, first annual contest for 
the Aviation Country Club of Detroit 
trophy, first annual contest for the 
Liberty Engine Builders’ trophy, and 
the third annual contest for the Pu- 
litzer trophy. This aviation meet was 
primarily scheduled for the purpose 
of holding the third annual Pulitzer 
Race. However, in order to arouse 
the widest possible interest in flying 
and stimulate the development of 
commercial aviation, the plans have 
been elaborated to include diversified 
types of planes. The intention is to 
attract a varied field of land and 
water entries to compete for prizes to 
be awarded on the basis of the best 
combination of high speed and im- 
proved construction without, how- 
ever, having recourse to complicated 
rules incapable of being satisfactorily 


applied. 


Event No. 1 
The Detroit Aerial Water Derby, includ- 
ing Curtiss Marine Flying Trophy, Mon- 
day, September 4th. Cash Prizes: First 
prize, $1,200; second prize, $600; third 
prize, $200. 


1. The trophy shall be perpetual and 
competed for annually by seaplanes and 
flying boats. 

2. The contest shall be in the nature of 
a race either around a closed circuit or 
from point to point The rules governing 
the race each year to be drawn up by the 
Contest Committee of the Aero Club of 
America. 

3. The trophy shall be awarded. each 
year to the aero club represented by the 
pilot of the winning machine, and this club 


The Curtiss Marine Trophy 


shall be entitled to the possession of the 
trophy until one month prior to the next 
succeeding contest, at which time the trophy 
shall be returned to the Aero Club of 
America. The Contest Committee of the 
Aero Club of America, with the consent of 
the Board of Governors, has the privilege 
of conducting each annual contest for the 
Curtiss Marine Trophy, or of assigning this 
priv-lege, under sanction, to any other club 
or organization. 


1. CONDITIONS OF CONTEST: 

(a) Factor of safety—Monoplanes, 6 as 
loaded for start of race; biplanes, 4 as 
loaded for start of race, 

(b) Air speed greater than 70 miles per 
hour, as loaded for start of race. 

(c) Visibility and maneuverability (water 
and air) which in opinion of Contest Com- 
mittee, Detroit Aviation Society, is not a 
menace to other contestants or spectators. 


ZO SIRANCE 

Approximately 160 miles—eight t:mes 
around a closed course of 20 miles. 
Shy (CG) SSAA 

The starting signal will be given at 3 
p.m. Planes to be in their allotted places 
at 2 p.m. Pilots’ meeting for the final in- 
structions to be announced later. 


(b) POSITION AT START: 

Planes competing for class and invita- 
tion prizes in addition to Curtiss Marine 
Trophy will be sent away together in a 
class, the faster classes starting before 
slower. Competitors for Curtiss Marine 
Trophy only will be sent away together 
after the classes. 


(a ViPARIODsOF START: 

Contestants will be lined up along the 
shore in shallow water for the start. The 
starter will assign an assistant starter to 
each plane who shall raise the signal flags 
for its pilot, as follows: The starting sig- 
nal (for motors only), a red flag, will be 
raised by the chief starter at 2:45 p. m. 
When the motor on each plane is running, 
the assistant starter assigned to that plane 
will raise the red starting flag. When all 
assistants have raised the red starting flags, 
but not later than 3 p. m., the starter will 
raise, in-addition to the red starting flag, 
the white warning flag, which signifies that 
the getaway signal will be given in ten 
seconds; each second will be counted by 
lowering the-red flag, the getaway signal 
being the lowering of both red and white 
flags. If any contestant has difficulty in 
starting his motor, his assistant starter will 
not raise the red starting flag, but, when 
the chief starter raises the white warning 
flag, will raise a blue flag, which is a re- 
quest for a deferred start. Deferred starts 
shall be granted without penalty, except 
that no plane will be started after a delay 
of two hours. 


aoe EEE PENSE. : 

The finishing time will be taken when 
each plane flies across the finishing line 
between the marks defining this line, after 
having completed the full course, 160 miles. 


eee Dale VV ENGINEER: 

Of each first place shall be the pilot 
which has completed the fuli course in the 
shortest elapsed time, and of each second 
place the second best time, etc., provided 
the pilot is not disqualified. The Curt’ss 
Marine Trophy will be awarded to the club 
represented by the pilot and the prize 
money paid to the entrant of the winning 
seaplane or flying boat. Agreements be- 
tween pilots and entrants as to their pro- 
portional share of the prize money will be 
upheld by the Contest Committee, who will 
pay the prize money in accordance with 
agreements in writing between pilots and 
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entrants, presented to the Contest Com- 
mittee prior to the race or within 24 hours 
after the finish of the race. 


6. QUALIFICATIONS: 

No seaplane or flying boat may take part 
in the contest unless it is piloted or com- 
manded by a pilot, who must be on board 
and who must be furnished with a license 
issued by the Contest Committee of the 
Aero Club of America. (F. A. I. Rules, 
Art. 67.) Every person furnished with 
pilot’s certificate of F. A. I. may obtain 
license issued optionally by Contest Com- 
mittee, Aero Club of America. (F. A. I. 
Rules, Art. 70.) A license will be valid 
until December 31st of the current year. 
The Contest Committee, Aero Club of 
America, may, upon the occasion of any 
competition or test, issue temporary license 
as pilot for this one test only to any person 
whose qualifications it considers sufficient. 


(F. A. I. Rules, Art. A-28.) 


7. DISQUALIFICATIONS: 

Any contestant breaking the above rules 
of the race, or subsequent ones which may 
be sent out in writing, shall, upon recom- 
mendation of the judges, be disqualified. 

“Every person organizing or taking part 
in a sporting event of whatsoever nature 
is supposed: (1) “To know the present 
regulations (F. A. I. Rules) thoroughly.” 
(2) “To agree to submit without restric- 
tion to the consequences that result there- 
from.” (F. A. I. Rules, Art. 7.) 


& RULES IOP THE RACE= 

(a) Upon receiving the getaway signal 
for the start, pilots shall hold a straight 
course and not cross or attempt to cross in 
front of the planes on either side. 

(b) From a standing start contestants 
will fly around the first four laps of the 
course, and during laps five, six and seven 
will be obliged to alight on the water and 
while running along the surface of the 


The Pulitzer Trophy 


398 


AERIAL AGE 


August, 1922 


Se ee ee ee SS See eee 


water enter into and pass through, in the 
proper direction, the water controls which 
shall be designated by moored markers on 
both sides. 

Note: (There will be only one water 
control in the shape of a hairpin turn.) 
The entrance into and exit from this con- 
trol will be located sufficiently near the 
turning mark that anything but normal 
landing speeds or normal taxing speeds 
will overrun the turning mark and result 
in loss of time. 

(c) While within the markers bounding 
the water controls, the contestants must 
maintain constant contact between the water 
and fixed surfaces of the principal flotation 
gear (wing or tail pontoons, or water rud- 
der, or any other adjustable, movable or 
flexible attachment is not sufficient contact 
with the water under this rule). 

(d) A plane overtaken, both planes be- 
ing in the air, must hold its altitude and a 
true course, in order that it may not in any 
way impede or interfere with the faster 
overtaking plane. 

(e) A plane overtaking a slower plane, 
both planes being in the air, shall never 
pass or attempt to pass between that plane 
and any pylon or object used to mark a 
turning point. 

(f) Within the water controls, both 
planes being on the water, the overtaking 
plane must pass to the right, and all mech- 
anicians of competing planes must look to 
the rear and warn pilots of an overtaking 
plane. Pilots of overtaken planes must 
keep to the left and result in loss of time. 


(g) The finishing line must be crossed in 
flight—not on the water—and, after cross- 
ing the finishing line, all planes shall con- 
tinue on their course until they have at- 
tained sufficient altitude to enable them to 
turn and land without crossing the course 
or finishing line. 

(h) No contestant shall start before he 
receives the getaway signal. 

(i) Pilots shall pass outside all turning 
points and in plain view of officials sta- 
tioned at each point, and at an altitude of 
not more than 250 feet. 

Fouling a Mark. “Any contestant who 
has failed to turn a stake properly may 
validly continue on the circuit provided he 
makes a complete turn of the said stake 
and then continues his trip in the same 
direction.” (F. A. I. Rules, Art. 115.) 

') No contestant shall be permitted to 
“dope” the fuel with picric acid, ether, or 
similar highly explosive liquids. Benzol 
and similar anti-knock fuels may be used. 


9. PROTESTS? 


No protest shall be considered unless pre- 
sented in writing to the Contest Committee 
of Detroit Aviation Society within twenty- 
four hours after the finish of the race. 
(F. A. I. Rules, 78, 79, 80.) (Appeals. 
See F. A. I. Rules, Art 178-179.) 


10. NUMBERS: 


Each plane shall have a number assigned 
to it by the Contest Committee, painted on 
the bottom surface of lower wing and on 
each side of the fuselage, clear of the 
wing, in characters as large as possible. It 
shall have no other numbering over twelve 
inches in height. 


11. ADVERTISEMENTS: 


“Competitors are forbidden to display on 
their apparatus or material any commercial 
advertisement except the trade-mark of the 
constructor of the apparatus.” (F. A. I. 
Rules, Art. 89.) 

Note: (The word plane as used in these 
rules means flying boats or seaplanes.) 


ADDITIONAL PRIZES: 


The (to be announced later) prizes for 
greatest air speed will be awarded to the 
contestant who, during the Curtiss Marine 
Trophy race, completes laps 2, 3 and 4 in 
the shortest total elapsed time. 


The first lap is not included because of 
the standing start.) 

Additional prizes will be awarded for 
class or invitation races to be announced 
by the Contest Committee of the Detroit 
Aviation Society after entries have closed. 


(a) CLASS RACES: 


Four or more planes of the same design 
and equipped with the same motor shall 
constitute a class. 

CEASS RWI 

Planes eligible for class races are those 
constructed under the same design and gen- 
eral specifications and not altered to ma- 
terially change these specifications, nor to 
prevent the interchange of any correspond- 
ing part or parts of any two planes. 

Furthermore, should any interchange of 
corresponding part or parts be directed un- 
der this rule, the plane must remain the 
same after the interchange from the stand- 
point of design and operation. 


EXCEPTIONS: 


Stream-lining which does not alter the 
structure of the part or parts stream-lined. 

Motors eligible for class races are deter- 
mined by the above rule and these excep- 
tions. 

1. Stream-lining which does not alter 
the structure of the part or parts stream- 
lined. 

2. Motors may be equipped with any 
make or design of propeller, ignition, 
spark plugs, carburetor, including intake 
manifold, exhaust manifold, gasoline and 
oil systems. 

(b) INVITATION RACES: 

The Contest Committee of the Detroit 
Aviation Society may invite any of the 
entrants to compete for a special prize. 


Event No. 2 
Detroit News Aerial Mail Trophy, 
Thursday, September 14. Cash prizes: 
First prize, $1,200; second prize, $600; 
third prize, $200. Race for large-capacity, 
multi-motored aeroplanes. 


1. -GCONDITIONS2Or- CONTEST: 


(a) Factor of safety—Monoplanes, 5 
as loaded for start of race; biplanes, 4 as 
loaded for start of race. 


(b) Air speed greater than 75 miles 
per hour. 
’ (c) Carrying contracted, specified or 


advertised loads. 
2. {DISTANCE 


Approximately 264 miles—four times 
around a closed course of approximately 
66 miles, starting at Selfridge Field, pass- 
ing over captive balloon located approx- 
imately 18 miles away, at approximately 
5,000 feet altitude, thence to Aviation 
Country Club’s Field, thence to Packard 
ae and then returning to Selfridge 

ield. 


5. Gd) STARE 


Starting signal will be given at 11 a. m. 
Aeroplanes to be on their allotted places 
on the Field at 10 a. m. Pilots’ meeting 
Ws final instructions will be announced 
ater. 


(b) (POSITION AT START; 


Planes competing for the Detroit News 
Aerial Mail Trophy will be sent away 
together in a flight, or series of flights, 
dependent on the number of entrants and 
conditions at time of start. However, any 
entrant will be permitted to start alone 
after all flights if this request is made to 
the Contest Committee in writing before 
Sept. 9th, 1922. 

(c) METHOD OF START: 

The starter will assign an assistant 
starter to each plane, who shall raise the 
signal flags to and for its pilot, as fol- 
lows: The starting signal (for motors 
only), a red flag, will be raised by the 


chief starter at 10:45 a, m. When the 
motor of each plane is running the assist- 
ant starter assigned to that plane will 
raise the red starting flag. When all 
assistants have raised the red starting 
flags, but snot later than) )leaseinsne 
starter will raise, in addition to the red 
starting flag; the white warning flag, which 
signifies that the getaway signal will be 
given in ten seconds, giving the mechanics 
time to draw the blocks from under the 
wheels. Each second will be counted by 
lowering the red flag, the getaway signal 
being the lowering of both red and white 
flags. If any contestant has difficulty in 
starting his motor, his assistant starter will 
not raise the red flag, but, when the chief 
starter raises the white warning flag, will 
raise a blue flag, which is a request for 
a deferred start. Deferred starts shall 
be granted without penalty, except that no 
plane will be allowed to start after a delay 
of one hour. Any plane having once 
started cannot receive another start; 
however, it may complete the race, though 
forced down, provided it can do so before 
Sep aenis 

Al AMS, LEMONS als 


The finishing time will be taken when 
each plane crosses the finish line between 
the marks defining this line, after having 
completed the full course, approximately 
264 miles. 


5. WINNER: 


The winner of the first place shall be 
the pilot who has completed the full course 
in the shortest elapsed time, and second 
place the second best time, etc., provided 
the pilot is not disqualified. 


6. QUALIFICATIONS: 


All pilots must hold an Aviator’s license 
issued by the Federation Aeronautique In- 
ternationale and duly entered upon the 
Competitor’s Register of the Aero Club of 
America. 


7, RULES OF, THE - RACE. 


(a) Pilots must hold a straight course 
after starting until they have gone the 
distance to be specified and marked. 


(b) A plane overtaken must hold its alti- 
tude and a true course, in order that it 
may not in any way impede or interfere 
with a faster overtaking plane. 


(c) A plane overtaking a slower plane 
shall never pass or attempt to pass be- 
tween that plane and any pylon or captive 
balloon marking a turning point. 


(d) Pilots must attain the altitude of 
the captive balloon each lap, and in passing 
shall do so to either side in order that 
the observers in the basket may clearly see 
the aeroplane’s number. Any pilot not hay- 
ing sufficient altitude upon reaching the 
balloon shall continue to climb, but must 
make a circle so that when passing the 
balloon the second time the aeroplane will 
be headed in the line of flight of the 
course. 


(e) All pylons marking turning points 
must be passed at an altitude not greater 
than 400 feet. 


(f) After crossing the finishing line, all 
planes shall continue on their course until 
they have attained the altitude of 2,000 
feet, then they may turn and return to 
the field, and land in that part of the 
field assigned for landing and in so doing 
shall not cross the course or finish line. 


(g) Any contestant breaking any of 
the foregoing rules of the course, or sub- 
sequent ones which may be officially an- 
nounced in writing, shall, upon recom- 
mendation of the judges, be disqualified. 
8. PROTESTS: 


No protest shall be considered unless 
presented in writing to the Contest Com- 
mittee of the Detroit Aviation Society 
within twenty-four hours after the finish 
of the race. 
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9. NUMBERS: 

Each aeroplane shall have a number as- 
signed to it by the Contest Committee, 
painted on the bottom surface of the lower 
wing on each side of the fuselage, clear 
of the wing, in characters as large as pos- 
sible. It shall have no other numbering or 
lettering over 12 inches in height. 

10. No contestant shall be permitted to 
“dope” the fuel with picric acid, ether, or 
similar highly explosive liquids. Benzol 
and similar anti-knock fuels may be used. 


Event No. 3 
‘Aviation Country Club of Detroit 
Trophy, Thursday, September 14. Cash 
prizes: First prize, $1,200; second prize, 
$600; third prize, $200. Race for light 
commercial aeroplanes. 


PmeCONDITIONS OF CONTEST: 


(a) Factor of safety—Monoplanes, 5 
as loaded for start of race; biplanes, 4 
as loaded for start of race. 


(b) Air speed greater than 80 miles 
per hour. 


(c) Arranged to seat three or more 
passengers, including pilot, and carrying 
their capacity load; 160 Ibs. of ballast 
must be carried in place of each passenger 
omitted. 


Z) DISTANCE: 


Approximately 264 miles—four times 
around a closed course of approximately 
66 miles, starting at Selfridge Field, pass- 
ing over captive balloon located approx- 
imately 18 miles away at approximately 
5,000 feet altitude, thence to Aviation 
Country Club’s Field, thence to Packard 


Field, and then returning to Selfridge 
Field. 
ta LAR Ts 


Starting signal will be given at 12:00 
noon. Aeroplanes to be on their allotted 
place on the Feld at 11:30 a. m. Pilots’ 
meeting for final instructions will be an- 
nounced later. 


Cone OslTiON AT. START: 


Planes competing for the Aviation 
Country Club of Detroit Trophy will be 
sent away together in a flight, or series 
of flights, dependent upon the number of 
entrants and the conditions at the time of 
start. However, any entrant will be per- 
mitted to start alone after all flights if 
this request is made to the Contest Com- 
mittee in writing before Sept. 9th, 1922. 


(4), METHOD OF START: 


The starter will assign an assistant 
starter to each plane, who shall raise the 
signal flags to and for its pilot as follows: 
The starting signal (for motors only), a 
red flag, will be raised by the chief starter 
at 11:45 a. m. When the motor of each 
plane is running the assistant starter as- 
signed to that plane will raise the red 
starting flag. When all assistants have 
raised the red starting flags, but not later 
than 12:00 noon, the starter will raise, in 
addition to the red starting flag, the white 
warning flag, which signifies that the geta- 
way signal will be given in ten seconds, 
giving the mechanics time to draw the 
blocks from under the wheels. Each second 
will be counted by lowering the red flag, 
the getaway signal being the lowering of 
both red and white flags. If any con- 
testant has difficulty in starting his motor, 
his assistant starter will not raise the red 
flag, hut, when the chief starter raises 
the white warning flag, will raise a blue 
flag, which is a request for a deferred 
start. Deferred starts shall be granted 
without penalty, except that no plane will 
be allowed to start after a delay of one 
hour. Any plane having once started can- 
not receive another start;. however, it 
may complete the race, though forced 


down, provided it can do so before 5:30 
p. m. 


4. THE BINISH: 


The finishing time will be taken when 
each plane crosses the finish line between 
the marks defining this line, after having 


completed the full course, ‘approximately 
204 miles. 


5, WINNER: 


The winner of the first place in the 
race proper. shall be the pilot who has 
completed the full course in the shortest 
elapsed time, and second place the second 
best time, ete., provided the pilot is not 
disqualified. 


6. QUALIFICATIONS: 


All pilots must hold an Aviator’s license 
issued by the [Federation Aeronautique 
Internationale and duly entered upon the 
Competitor’s Register of the Aero Club of 
America. 


Pe oRwiborom THE RACE: 


(a) Pilots must hold a straight course 
after starting until they have gone the 
distance to be specified and marked. 

(b) A plane overtaken must hold its 
altitude and a true course, in order that 
it may not in any way impede or interfere 
with a faster overtaking plane. 

(c) A plane overtaking a slower plane 
shall never pass or attempt to pass be- 
tween that plane and any pylon or captive 


balloon marking a turning point. 


(d) Pilots must attain the altitude of 
the captive ballon each lap, and in passing 
shall do so to either side in order that the 
observers in the basket may clearly see 
the aeroplane’s number. Any pilot not 
having sufficient altitude upon reaching the 
balloon shall continue to climb, but must 
make a circle so that when passing the 
balloon the second time the aeroplane will 
be headed in the line of flight of the 
course. 

(e) All pylons marking turning points 
must be passed at an altitude not greater 
than 500 feet. 

(f) After crossing the finishing line, all 
planes shall continue on their course until 
they have attained the altitude of 2,000 
feet, then they may turn and return to 
the Field, and land in that part of the 
Field assigned for landing and in so doing 
shall not cross the course or finish line. 

(g) Any contestant breaking any of the 
foregoing rules of the course, or subse- 
quent ones which may be officially an- 
nounced in writing, shall, upon recom- 
mendation of the judges, be disqualified. 


Sa ce ROTES TS 


No protest shall be considered unless 
presented in writing to the Contest Com- 
mittee of the Detroit Aviation Society, 
Inc., within twenty-four hours after the 
finish of the race. 


9. NUMBERS: 


Each aeroplane shall have a number as- 
signed to it by the Contest Committee, 
painted on the bottom surface of lower 
wing on each side of the fuselage, clear 
of the wing in characters as large as pos- 
sible. It shall have no other numbering 
or lettering over 12 inches in height. 

10. No contestant shall be permitted to 
“dope” the fuel with picric acid, ether, 
or similar highly explosive liquids. Benzol 
and similar anti-knock fuels may be used. 
ie CONDITIONS OF TRIALS: 

Trials for operation of self-starter and 
muffler for planes thus equipped—also 
the examination for bonuses given for 
complete accessibility to: Oil, water, gas- 
filling caps, draining plugs ‘and filtering 
screens, ignition breakers and distributors, 
and carburetor adjustments and inspection 
—will be conducted from August 3lst to 
September 13th, 1922. 

12. Any contestant failing to make these 


trials during this period shall, at the dis- 
cretion of the Contest Committee, forfeit 
the rights to the points which he may 
have gained—even though the trials are 
made after the race. 

13. This trophy and cash prizes are to 
be awarded on points, given as follows: 

(a) To the winner of the race proper— 
600 points. To those finishing within twenty 
minutes of the winner their pro rata share 
of points on the basis of a loss of 30 
points per minute late. 

(b) A bonus of 100 points will be 
given to each aeroplane carrying an opera- 
tive self-starter. 

(c) A bonus of 100 points will be given 
to each aeroplane carrying a muffler which 
effectively muffles the motor at a height 
of 1,500 feet, in normal flight. 

(d) A bonus of 50 points will be given 
to each aeroplane having complete acces- 
sibility to the following: Oil, water, gas- 
filling caps and drain plugs. 

(e) A bonus of 100 points will be given 
to each aeroplane having complete acces- 
sibility to the following: Spark plugs, oil 
and gasoline screens, ignition breakers and 
distributors, and carburetors in respect to 
both adjustment and inspection. 

In the event of a tie in the scores of 
two aeroplanes, the aeroplane having re- 
ceived the greatest number of points in 
the race shall receive an extra point. 


Event No. 4 


Liberty Engine Builders’ 
day, September 15. Cash prizes: First 
prize, $1,200; second prize, $600; third 
prize, $200. Race for observation type (2- 
passenger) aeroplanes. 


1, CONDITIONS OF CONTEST: 


(a) Factor for safety—Monoplanes, 5 
as loaded for start of race; biplanes, 4 as 
loaded for start of race. 

(b) Air speed. greater than 90 miles 
per hour. 

(c) Carrying U. S. Government speci- 
fied load for this type of aeroplane. 


2. “DISTANCE: 


Approximately 240 miles—six times 
around a closed course of approximately 
40 miles, starting at Selfridge Field, thence 
west to captive balloon, thence to Packard 
Field and returning to Selfridge Field. 


SuGCa is LV Fe bee 


Starting signal will be given at 11:00 
a. m. Aeroplanes to be on their allotted 
places on the Field at 10 a. m. Pilots’ 
meeting for final instructions will be an- 
nounced later. 


(6) “POSETION AT START: 


Planes competing for the Liberty Engine 
Builders’ Trophy will be sent away to- 
gether in a flight, or series of flights, de- 
pendent upon the number of entrants and 
the conditions at the time of start. How- 
ever, any entrant will be permitted to start 
alone after all flights if this request is 
made to the Contest Committee in writing 
before Sept. 9th, 1922. 


(¢c) METHOD OF START: 


The starter shall assign an assistant 
starter to each plane, who shall raise the 
signal flags to and for its pilot at follows: 
The starting signal (for motors only), a 
red flag, will be raised by the chief starter 
at 10:45 a. m. When the motor of each 
plane is running the assistant starter as- 
signed to that plane will raise the red 
starting flag. When all assistants have 
raised the red starting flags, but not later 
than 11:00 a. m., the starter will raise, in 
addition to the red starting flag, the white 
warning flag, which signifies that the get- 
away signal will be given in ten seconds, 
giving the mechanics time to draw the 
bricks from under the wheels. Each 
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Annual Meeting of the Aeronautical Chamber 


HE annual meeting of the 
Aeronautical Chamber of Com- 
merce of America, Inc., was 
held at the executive offices, 501 
Fifth Avenue, New York City, July 
11. The organization, which was 
formed the first of the year, with a 
charter membership of one hundred, 
reports an increase of nearly 100 per 
cent in six months. Preparations for 
flying meets in Chicago in August and 
Detroit in October were announced. 
The following Governors were 
unanimously re-elected: Grover C. 
Loening, Loening Aeronautical Engi- 
neering Corp.; Charles F. Redden, 
Aeronautical Airways, Inc.; C. C. 
Witmer, Airship Manufacturing Co., 
of America; B. E. Bushnell, Stewart 
Hartshorn Co.; S. S. Bradley, Manu- 
facturers Aircraft Association, Inc.; 
Charles H. Colvin, Pioneer Instru- 
ment Co.; S. M. Fairchild, Fairchild 
Aerial Camera Corp.; John M. Lar- 
sen, *) ala Airerait, Corp. Lawrence 
Sperry, Lawrence Sperry Aircraft 
Corp.; Frank H. Russell, Curtiss 
Aeroplane & Motor Corp.;> F.. B: 
Rentschler, Wright Aeronautical 
Corp. 
General Manager’s Report 
Following is the annual report 
made to the members of the Aeronau- 
tical Chamber of Commerce by the 
General Manager, S. S. Bradley. 


Membership 


Our organization was formally an- 
nounced Jan. 1, last, with 100 charter 
members. In the first six months we 
lave increased our membership to 
176,~ divided as tollowsy Class A— 
12:+>' Class ~B=-39%- Class: »G-147. 
Since the last meeting of the Board of 
Governors, 7 Class B and 13 Class C 
members have been added. In addi- 
tion, full and complete co-operation 
has been obtained with two important 
groups in the lighter-than-air field. 
Among the new members are the fol- 
lowing : 

Electric Storage Battery Co., Phila- 
delphia, Pa. 

Endicott Forging & Mfg. Co., En- 
dreottaN yi 

Hamilton Aero Mfg. Co., Milwau- 
kee, Wis. 

Macwhyte Co., Kenosha, Wis. 

Radio Corp. of America, New 
York, 

Standard Oil Co. (Indiana), Chi- 
cago, Ill. 

Tide Water Oil Sales Corp., New 
York. 

Flying Meets 

We have co-operated in holding 
two flying meets this spring; the first 
at Garden City on April 30, and the 


of Commerce 


second at Baltimore on May 30. The 
attendance at the Garden City Meet 
was conservatively estimated at 20,- 
OOO ; the one at Baltimore, 5,000. 

In addition to the above, we have 
an agreement with the Detroit Avia- 
tion Society contemplating our assist- 
ance in the management of the races 
at the flying meet to be given in De- 
troit next October. 


Genera! Contact 


Washington: Close liaison has been 
maintained with official Washington. 
Representatives of the Chamber held 
a conference with President Harding 
on April 13, 1922, at which time the 
need of aerial law and an aggressive 
aerial policy was urged. Following 
this conference the President wrote 
a most important letter indicating the 
continuation and extent of his inter- 
est in the subject of aviation and our 
organization. A copy of his letter is 
attached hereto. 

War and Navy Departments: Our 
contact with the Air Services has fol- 
lowed lines with which our members 
are familiar, and recently has been 
particularly active due to the partici- 
pation of the Departments in the 
races at Detroit next fall. 


I‘or some time we have emphasized 
upon the War Department the neces- 
sity of great care in the release and 
sale of surplus material. In the past 
sales of surplus aeronautical material 
have resulted in a number of fatal 
accidents, due to the failure of ma- 
chines in flight. We are therefore 
gratified to report that such a policy 
has now been adopted by the Depart- 
ment and that every precaution is 
being taken, in the absence of air law, 
to prevent unairworthy material be- 
ing sold to the public. 

We have consistently and persist- 
ently advocated recognition on the 
part of the public and the Govern- 
ment that we must have an aircraft 
industry before we can have aviation. 
We have recently seen many evi- 
dences of increased acceptance and 
appreciation of this fact. 

During the month of May we com- 
pleted and submitted to the War De- 
partment an extensive aeronautical 
industrial survey. This survey was 
based upon a questionnaire originat- 
ing with the Secretary of War, which 
we addressed to our members. We 
have received various acknowledg- 
ments from officers in the Air Service 
and the Office of Secretary of War, 
advising us that the information thus 
gathered is greatly appreciated by 
the Department. 


Post Office Department: On Janu- 
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ary 6, February 21, April 28 and 29, 
hearings were held -by the House 
Committee on the Post Office and 
Post Roads on bills introduced by 
Representatives Steenerson and Kelly 
proposing authority for air mail con- 
tracts. At the request of the Post 
Office Committee, we sent out a ques- 
tionnaire to our members and to 100 
Chambers of Commerce throughout 
the United States. A digest of the 
replies was prepared and submitted by 
us at the hearings. All of which has 
been printed in the official report and 
distributed to our members. Through 
contact with the office of the Air Mail 
Division, we have advocated and en- 
couraged the plan to develop night 
flying of the Air Mail. 

Department of Commerce: We 
have prepared and submitted to the 
Secretary of Commerce a summary 
and report of commercial aviation in 
the United States during the past 
year. This was submitted to the Sec- 
retary of Commerce on April 10, and 
after being studied by the Department 
the report was released by Secretary 
Hoover to the newspapers on June 
20. This report also provided mate- 
rial for distribution to Congressional 
Committees. It has also been very 
generally helpful as forming the basis 
for a very large number of construc- 
tive editorials in the newspapers 
throughout the country. - 


Aerial Legislation 


Our work in connection with the 
Wadsworth Bill, S.3076, has been 
continuous. In addition to our inter- 
view with President Harding, we sub- 
sequently had conferences with the 
Assistant Secretary of Commerce, 
Mr. Huston; Chairman Winslow of 
the House Committee on Interstate 
and Foreign Commerce; Dr. Klein, 
the head of the Department of For- 
eign and Domestic Commerce; and 
Judge Lamb, Solicitor of the Depart- 
ment of Commerce. At Judge Lamb’s 
request we called, at very short notice, 
a conference of our members at our 
offices in New York. At this time the 
entire subject was discussed in de- 
tail and it was planned that following 
this conference final recommendations 
from the Department of Commerce 
were to be prepared and submitted to 
Congress. The advancement of the 
bill is now delayed on account of a 
suggestion that has been made to give 
consideration at this time to the ques- 
tion of the desirability of consolidat- 
ing all aeronautical activities of the 
Government in a single department. 
This is regarded as very unfortunate 
as it will delay final consideration 
very greatly. 
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Trade Association Conferences 


On April 13 we participated in the 
National Trade Association Confer- 
ences with Secretary Hoover. A rep- 
resentative of our office was appointed 
to serve with the National Automo- 
bile Chamber of Commerce and the 
Motor and Accessory Manufacturers’ 
Association, to prepare a foreign 
trade booklet, to be distributed by the 
Department of Commerce throughout 
the world. Copies of this pamphlet 
have been sent to our members. 

On May 16 to 18 we attended 
meetings of the Chamber of Com- 
merce of the United States. As mem- 
bers of this body, our activities fall 
within the Department of Transporta- 
tion and Communication. The man- 
ager of this department, J. R. Bib- 
bins, is assisting us in establishing 
contact with the various local Cham- 
bers of Commerce throughout the 
United States for the purpose of en- 
abling us more effectively to extend 
our educational work. 

We are finding increasing opportu- 
nities to extend our work and estab- 
lish close contact with local commer- 
cial organizations throughout the 
country. Due to the interest aroused 
by us in the Air Mail hearings, the 
Merchants’ Association of New York 
City sent a representative to attend 
the hearings in Washington. Follow- 
ing this, which coincided with a re- 
quest for data from the Chief of the 
Air Service, the Merchants’ Associa- 
tion decided to appoint an Aeronauti- 


cal Committee. We had the privilege 


of conferring with them relative to 
the personnel of this group. As a re- 
sult, a member of our organization 
has been requested by Lewis E. Pier- 
son (president of the Irving National 
Bank), president of the Merchants’ 
Association, to act as a member of 
this committee, with a number of very 
prominent and influential business 
men whom they have selected for this 
service. 

We have maintained very close re- 
lations with the Chambers of Com- 
merce of Boston and Philadelphia. 
At Philadelphia a representative of 
our office addressed the representa- 
tives of their organization and ob- 
tained places on the Aviation Com- 
mittee for two of our members who 
are in business in Philadelphia. In 
Boston we have co-operated with the 
Chamber of Commerce in their suc- 
cessful effort to secure through the 
State Legislature an appropriation 
providing for the establishment of a 
municipal airport in that city. A let- 
ter from this organization, thanking 
us for our support and co-operation, 
expresses the conviction that our, ac- 
tivity had a very great deal to do 
with the successful outcome of this 


movement. We have participated in 
similar propositions with Chambers 
of Commerce of Baltimore, with the 
Aero Club of Illinois, the Chicago 
Association of Commerce, and other 
organizations in Burlington, Vt.; 
Brunswick, Me.; Kansas City, Mo., 
and Hartford, Conn. A representa- 
tive of the Chamber addressed the 
Aero Club of Hartford on this sub- 
ject of municipal landing fields a few 
weeks ago. 

Except for those members who are 
in frequent contact with our office, 
there is probably very insufficient ap- 
preciation of the extent to which our 
offices are used as a meeting place for 
the exchange of ideas and discussion 


of general questions affecting the art 


and industry. There is a constant 
flow of visitors, the facilities of the 
library are in constant and increasing 
demand, questions affecting individ- 
ual members and the industry as a 
whole are submitted to us for consid- 
eration and advice, with the result 
that the organization acts as a stabil- 
izing and at the same time stimulating 
agency, with a constant tendency to- 


ward straight thinking and harmo- 


nious co-operation throughout the en- 
tire field. While this places a great 
tax upon the personnel of the office, 
making it at times very difficult to 
handle the correspondence and other 
details of routine, we feel that it is 
very essential that this work be main- 
tained. One tangible result of this 
sort of contact that must be apparent 
is in the quality of the publicity that 
we are getting. Without the advan- 
tages of a clearing house, such as our 
offices afford, there would be a vast 
amount. of misinformation released 
and printed. The amount of this sort 
of material, based upon rumor or sus- 
picion, or hope or expectation, that is 
arrested and diverted each week is 
very considerable. 
Publicity 
Our activities in this field have been 


carried on along the lines with which 


members are all. familiar. In some 


respects the work has been expanded. 
On our initiative arrangements were | 


made for the broadcasting of aero- 
nautical information from the great 
radio station on Staten Island. This 
was made possible through the cour- 
tesy of the Radio Editor of the New 
York Tribune, Jack Binns. Within 
the last few weeks we have supplied 
thirty magazine writers with mate- 
rial and photographs for aeronautical 
stories. Motion pictures of aeronau- 
tical events, which we have either ar- 
ranged directly or have assisted, are 
running each week. Aeronautical 
photographs have been given to the 
news photo agencies two or three 
times a week, and at frequent inter- 


vals stories of current aeronautical 
interestiare supplied to the Associated 
Press, the International News, the 
United Press and all foreign news 
syndicates with headquarters in New 
York. 

We frequently learn, some time 
after the event, that various mem- 
bers have participated or had’ knowl- 
edge of important aeronautical news 
stories, where the opportunity has 
been missed of utilizing our facilities 
in securing proper publicity, due to 
failure to notify us of the event at 
the time. The members are particu- 
larly requested, whenever practicable, 
to report to this office promptly any 
event in aviation that appeals to them 
as being desirable publicity. We can- 
not promise that each story reported 
will be featured, but you may be cer- 
tain that, to the best of our ability and 
judgment, the matter will receive 
prompt attention. 


Year Book 

The Year Book is now ready for 
distribution. Members are requested 
to order Year Books promptly if they 
have not already done so. - This year’s 
edition will be particularly valuable 
due to the Engine Division in the De- 
sign Section. This consists of 18 
full pages of line drawings of his- 
torical and contemporary engines. 


Bulletin Service 

Every effort is being made by the 
Chamber to eliminate waste motion, 
to establish economies and yet main- 
tain our service. The sales, library, 
Congressional and other memoranda 
you are familiar with. To meet a 
real demand, especially from the Class 
C members, and also to provide a me- 
dium for the dissemination of data of 
general interest to all members, a new 
series of bulletins has been established 
to be known as “Information.” This 
bulletin, the first of which was issued 
in June, will be produced the first of 
each month and sent to the entire 
membership. This is also used for 
publicity purposes. 


New Projects 

Detroit Races: We have an agree- 
ment with the Detroit Aviation So- 
ciety to co-operate with them in the 
management of the races at the time 
of the contest for the Pulitzer Trophy 
in October of this year. A repre- 
sentative of our office will attend to 
the details of management of the 
races beginning July 20 and ending 
October 20, and this office will, either 
from New York or Detroit, handle 
and direct all publicity. 

Chicago Meet: Through the incor- 
poration, a few weeks ago, of the 
Chicago Aeronautical Bureau, the 
situation in Chicago crystallized into 
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The 18-Ton Parseval Semi-Rigid 
Airship ““PL27”’ 


LTHOUGH built as long ago 
As 1916, there are _ several 
reasons why the Parseval type 
“PL27,” designed and built by the 
Luftfahrzeug-Gesellschaft of Bitter- 
feld, is of sufficient interest to merit 
a fairly detailed description at the 
present time. In the first place, the 
airship was one of the largest semi- 
rigids ever’ built, being only very 
slightly smaller than the ill-fated 
“Roma,” purchased by America from 
Italy some time ago. Secondly, her 
design was one representing a consid- 
erable departure from previous Ger- 
man non-rigid: practice, approaching, 
in fact, more to the Italian than to 
previous German types. In spite. of 
the accident to the “Roma,” this type 
of airship is thought by many to have 
a very considerable future before it, 
and it is open to discussion whether 
the world, led by Germany, was right 
in deciding in favor of the rigid type 
of ship. In Germany at the present 
time, there is a strong opinion that 
the limits in non-rigid and semi-rigid 
airships have in no way been reached, 
and certainly one could enumerate 
several advantages which these types 
possess as against the rigid. One 
very important item is that of cost, 
and in this respect the non-rigid, and, 
to a somewhat smaller extent per- 
haps, the ‘semi-rigid compares very 
favorably indeed with the rigid. The 
very expensive Duralumin frame- 
work is avoided, which at once 
means a great saving. Col. Cave- 
Browne-Cave, one of our soundest, 
and certainly our most persistent and 
eloquent advocate of the non-rigid 
airship, stated in one of his admira- 
ble lectures before the Royal Aero- 
nautical Society that, according to his 
calculations, six non-rigids, each of 
500,000 cubic feet capacity, could be 
built for the price of one rigid of 
2,000,000 cubic feet capacity. In 


other words, with the non-rigid, we 


should get an extra million cubic feet 
capacity for the same money. 

Then there is the question of use- 
ful load... Here again Col. Cave- 
Browne-Cave indicated that a greater 
percentage of useful lift is obtained 
in the non-rigid than in the rigid, 
owing chiefly to the absence of the 


hull structure. Thus the point where . 


the structure weight is no more than 
50 per cent of the total lift is reached 
in the non-rigid with the half-million 
cubic feet ship, whereas in the rigid 
it is not attained until one comes to 
sizes of about two million cubic feet. 
It would, therefore, appear that we 
may have been on the wrong track 
in pinning our faith almost exclu- 
sively to the rigid type. With things 
as they are at present, the question of 
the purchase, running and upkeep of 
a rigid is a big item. It is, at least, 
open to doubt whether we should not 
be better advised in making a start 
on airship services with types other 
than the rigid. As regards safety, 
there is probably little to choose be- 
tween the types, and the non-rigid, 
apart from the advantages already 
outlined, has another in that, when 
not in use, it can be deflated and 
stored away in the corner of a shed. 
A rigid airship occupies as much 
space when deflated as it does when 
inflated. Furthermore, in the case of 
a forced landing, the non-rigid, and 
the semi-rigid which has its keel built 
in sections, can be packed up and 
sent home. The rigid, if it should be 
forced down from any cause, would 
almost certainly have to be written 
off as a total loss. 

There is a great deal more which 
could be said about non-rigid and 
semi-rigid airships in general, but 
sufficient has, we think, been said to 
indicate that, as it has now been 
proved that these types need not be 
restricted to small airships, this class 
of airship deserves more considera- 
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tion, from a commercial aviation 
point of view, than it has received in 
the past. 

The Parseval “PL27” has an over- 
all tength of 157 meters’ (313 eaigee 
maximum diameter of 19.6 meters 
(64 ft. 4 ins.), a greatest circumfer- 
ence of 61.55 meters (202 ft.) and 
a height of 26.5 meters (87 ft.). Its 
cubic capacity is 31,300 cubic meters 
(1,104,000 cubic ft.) and the disposa- 
ble lift is approximately 18,000. kilo- 
grams (nearly 18 tons). Assuming 
a lift of 65 Ibs. 1,000 cubic ite: 
hydrogen, the total lift would be ap- 
proximately 32 tons, so that the dis- 
posable lift is 56 per cent of the gross 
lift, which is considerably better than 
the figure of 50 per cent given by Col. 
Cave-Browne-Cave for a 500,000 
cubic ft. ship. The allocation of this 
18 tons of lift would, of course, de- 
pend upon the purpose for which the 
airship was intended. For a very 
long flight a great proportion of it 
would be taken up by the fuel. For 
shorter distances the lift which could 
be set aside for paying load would 
increase. If the route on which such 
a ship was used were to be divided 
into stages of approximately 1,000 
miles each, the “PL27” couldiearey 
a crew of seven, sufficient fuel to 
leave a safe margin, and, in addition, 
have accommodation for about 
twenty-five passengers. It will thus 
be seen that, as regards earning ca- 
pacity, the “PL27” should be a very 
useful craft as a passenger and mail 
ship, especially as her cruising speed 
is said to be about 60 m.p.h. It is 
estimated that these airships could be 
built in England for not more than 
£ 30,000 each, and if built in batches, 
the cost should be even lower. Thus, 
by reducing the length of the stages 
flown to approximately 1,000 miles, a 
much more economical service should 
be possible than if large rigids, capa- 
ble of doing the London-Cairo trip 
;without landing, were employed. In 
this way, the time for the journey to 
Australia, for instance, would be 
somewhat increased, but, on the other 
hand, it is at least conceivable that a 
greater revenue would be forthcom- 
ing, as it should be easier to fill up 
the ships with passengers for shorter 
distances over portions of the route. 

As regards the design and con- 
struction of the Parseval “PL27,” 
this ship is, to some extent. based 
upon the Italian designs in which 
there is a keel structure running the 
greater part of the length of the air- 
ship, and to which are attached some 
of the heavier local loads such as 
petrol and water tanks, central engine 
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View of the forward position of the airship, showing the control car 


cars, etc. This structure is so de- 
signed that its parts form, as it were, 
the links of a chain. In the ‘‘PL27” 
the keel, which is about 330 it. long, 
is divided into fifty-two separate cells 
or units, the whole being so designed 
that the keel can resist longitudinal 
loads, but not bending moments, ow- 
ing to the manner of joining the cells 
to Peach other, The keel is built up 
of a tubular framework. consisting of 
four main longitudinals, struts and 
wire bracing. _ 

Three of the cars, the control car 
and the front and rear engine cars, 
are attached direct to the keel, while 
the two side engine cars are slung by 
cables from the envelope, and stead- 
ied laterally by struts to the keel. 
The attachment of the keel to the 
envelope is by rigging wires and 
fabric. As already mentioned, the 
keel serves to support, in addition to 
the three cars, the petrol tanks and 
water ballast bags. 


The latter are of two kinds. One 
is known as “trouser” (Hosen) 
bags, and are emptied singly by 


means of a ripping line from the con- 
trol car. The other kind has valves, 
and is emptied, also from the control 
car, two at a time. All the bags are 
of 200 kilogs. (440 lbs.) capacity. 
The “trouser” bags are mounted four 
forward and two aft. The ordinary 
bags, of which there are thirty-six, 
are distributed along the keel, the 
valves of every two ‘bags being con- 
nected to one control line, so that 
with these 880 lbs. of water is dis- 
charged at a time. The total amount 
of water ballast carried is thus 8,400 
kilogs. (18,500 Ibs.). 

The petrol tanks are hung in the 
keel, as shown in one of the accom- 


panying photographs. Normally, 
thirty petrol tanks are carried, 
twenty-six main tanks and four 


gravity tanks, one for each engine. 
The capacity of each tank is 200 
kilogs. (440 Ibs.), so that normally 
the total petrol capacity is 13,200 lbs. 
(nearly 2,000 gals.). Provision is, 


however, made for slinging another 
ten petrol tanks in the keel, bringing 
the petrol capacity up to 8,000 kilogs. 
(17,600 Ibs., or about 2,500 gals.) 
if long journeys are contemplated, 
The list available for paying load is 
then, of course, correspondingly de- 
creased. In fact, by the time one had 
counted in a crew of about ten, with 
their provisions, there would be little 
more load available. 

As regards the placing of the petrol 
tanks in the keel, they are arranged 
in three groups, corresponding to the 
arrangement of the engine cars. The 
forward group, feeding the front en- 
gine, consists of six main tanks and 
one gravity tank. A similar number 
and arrangement feed the aft car, 
while the central group, which sup- 
plies the two wing engines, consists 
of fourteen main and two gravity 
tanks. All the tanks are arranged for 
easy slipping in case of emergency. 

The arrangement of the cars will 
be understood from a reference to 
the accompanying photograph of the 
airship in flight.. The control car is 


Views inside the port engine car. 


placed right forward. A short dis- 
tance aft of this is the forward en- 
gine car, under the keel of the air- 
ship. Approximately half-way along 
the length of the ship are the two 
wing engine cars, some distance out 
from the center line, and finally near 
the rear end of the keel is the aft 
engine car. Each of the engine cars 
contains one 240 h.p. Maybach en- 
gine, driving pusher screws through 
reduction gearing and clutches. The 
engines are mounted with their 
crankshafts about 10 ins. above the 
floor of the car, and the lower part 
of the crank-case can be reached by 
removing a loose floor plate. The 
transmission includes a reverse, two 
wheels being in mesh for forward 
and three for reverse. The reduction 
is such that, although the engines run 
at 1,400 r.pm. at full power, the 
propellers run at 180 r.p.m. only. 
Their diameter is 14 ft. 9 ins. A 
biower, or fan, placed in the stern of 
the car, is driven at a speed of 1,850 
r.p.m., by means of a silent chain, 
and delivers 2™4 cubic meters (88 
cubic ft.) of air per sec., at 100 mm. 
of water. The engine cars have a 
length of 6 meters (19 ft. 8 ins.), a 
maximum width of 1.8 meters (5 ft. 
11 ins.), and a height of 1.6 meters 
(5: ft.e3amnse).. 

The control car is 9 meters (29 ft. 
6 ins.) long, 2 meters wide (6 ft. 7 
ins.), and 2 meters high. It is divided 
into three compartments, of which 
the forward one is the control cabin, 
and the aft one the wireless compart- 
ment. From the central compart- 
ment access to the keel is gained via 
an automatically closing trap door, 
and a shaft leads through the hull 
to a platform on the top of the en- 
velope. In the control cabin the rud- 
der control wheel is placed forward 
and slightly over towards the star- 
board side. The elevator control 


On the left, the engine, clutch, and air compressor; on the 
right, close-up view of the engine and blower 
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wheel is placed on the port side. The 
control cabin is, of course, provided 
with a number of instruments, as 
well as with the controls for gas and 
air valves, etc. 

The hull or envelope of the “PL- 
27" is made of three-ply fabric; of 
which the inner and outer layers run 
longitudinally, while the middle layer 
is placed at an. angle of 45 degrees. 
The tearing strength of the fabric is 
stated to be 2,000 kilogs. (4,499 lbs.) 
per meter width. In addition to this 
strong fabric, the hull is strengthened 
by so-called trajectory bands. These 
are bands of webbing, about 2 ins. 
wide, stuck to the envelope fabric and 
covered with water-tight cover strips. 
The use of these bands constitutes, 
we believe, a Luftfahrzeug-Gesell- 
schaft Patent. The tearing strength 
of these bands is 1,320 Ibs. 

The. gas space is divided by three 
fabric bulkheads, into four compart- 
ments, of which the forward and aft 
have a capacity of 6,260 cubic meters 
(220,500 cubic ft.) each, while the 
other: two have a capacity of 9,390 
cubic meters (331,500 cubic ft.) each. 
The fabric bulkheads are reinforced 
with »webbing and are capable of 
carrying a difference in pressure be- 
tween their two sides. If, for any 
reason, it should be necessary to 
equalize the pressure in two adjoin- 
ing gas compartments, this can be ac- 
complished by a hose which is nor- 
mally kept closed by being tied up, 
but which can be opened by the crew. 

Each gas compartment is provided 
with an air bag or ballonet, which 
when completely filled occupies 52 
per cent. of the gas compartment 
volume. Thus, the capacity of the 
fore and aft ballonets is 3,250 cubic 
metres (115,000 cubic ft.) each, and 
that of the second and third ballonets 
5,000 cubic metres (176,500 cubic 
ft.) The ballonets consist of two 
portions, the lower of which, attached 
to the envelope, is made from two-ply 
fabric, of a tearing strength of 1,200 
kilogs. per metre width, while the 
upper part is ina single thickness and 
has a strength of 900 kilogs. (2,000 
Ibs.) per metre width. 

Each of the gas compartments is 
provided with two gas valves, placed 
in shafts and discharging through the 
top of the envelope. The openings on 
the top of the envelope are covered 
with fabric hoods. Each ballonet has 
two air valves, built into the keel, and 
having discharge pipes leading into 
the open. In addition, each ballonet 
has an inlet valve of the flap type, 
serving to admit air from the fans. 
The four flap, valves communicate 
with a common pipe or hose, into 
which all four blowers discharge. 
Each ballonet has also a pressure 
regulator (automatic) which ensures 
that there is always an excess of pres- 
sure of 25 mm. of water. Should the 


Two views of the port engine car. 


On the right can be seen the struts which brace the car 


to the keel structure 


pressure fall to 23 mm., the regulator 
opens the inlet valve, which communi- 
cates with the common pipe from the 
blowers and keeps it open until the 
old pressure has been established, 
when the valve is closed. If the pres- 
sure rises to 27 mm., the pressure 
regulator opens either the air valves 
of the ballonet or the gas valves of 
the gas compartment, or both, ac- 
cording to the setting of the switches 
in the control car. The actual opera- 
tion of pulling the air or gas valve 
cords is carried out by the automatic 
regulator, although when required, 
as, for mstance, in landing, members 
of the crew can operate the valves 
direct, without the action of the regu- 
lator. 

The tail planes are so attached by 
struts, etc., that they cannot be pressed 
into the envelope. They are designed 
for interchangeability, the fins and 
tail planes being identical. The ele- 
vators are, however, different in 
shape and size from the rudders. 

Altogether, the Parseval “PL27” is 
a very interesting airship, and it has 
proved that it is possible to design 
even quite a large ship without neces- 
sitating a change over to rigid con- 
struction. It is confidently expected by 
the Luftfahrzeug-Gesellschaft that, if 
desired, even larger ships can be built 
on this principle, but even taking ‘the 
“PL27” as she existed in 1916, the 
type should have a _ considerable 
sphere of usefulness at the present 
time, and the type has the advantage 
of having been tried out to the satis- 
faction of the designers, behaving 
well during maneuvering, and show- 
ing a good turn of speed. It may be 
expected that when Germany is once 
more free to. develop, without the 
present restrictions, more will be 
heard of airships of this type, and we 
should not ‘be surprised to hear of 
regular services being established be- 
tween Berlin and London, which 
cities are sufficiently far apart to af- 
ford a considerable saving in time by 
traveling by air, and yet not so far as 
to necessitate the use of rigid airships. 


Reserve Officers Receive Instruction 


at Mitchel Field 


_ Twelve reserve officers teported at 
Mitchel Field, L..I., New York, ina 


body on Saturday, May 13th, for fly- 
ing and for instruction in installation 
of radio equipment on aeroplanes. 
Major Harrison H: C. Richards, Air 
Service, on duty with the Reserve, 
was in charge of the party. All of 
these officers were given flights, which 
took up largely refresher flying in- 
struction and practice landings. To 
date, no reserve officer who reported 
at this station with proper credentials, 
authorizing participation in aerial 
flights, has been refused an aeroplane. 

The Army pilots charged with the 
duty of giving this refresher instruc- 
tion to the many reserve officers re- 
porting at Mitchel Field report that 
these officers get back into shape very 
rapidly. 


The Air Service Mechanics’ School 


At the present time there are 550 
students undergoing the various 
courses of instruction at the Air 
Service Mechanics’ School at Chanute 
Field, Rantoul, Ill. This leaves an 
approximate number of 110 men 
awaiting instruction. These men will 
be entered within six weeks. The 
entrance of this number of men will - 
exhaust the last of the men enlisted 
in the recruiting drive some six 
months ago. There are now sixteen 
courses of instruction in active opera- 
tion. 


Photographic Missions Completed 


Lieutenants Robert E. Selff and 
Wm. C. Goldsborough, have complet- 
ed their seven thousand mile photo- 
graphic mission, having photographed 
all available landing fields in Northern 
California and Nevada. They landed 
at Crissy Field while the Flying Cir- 
cus was in full blast, and were hearti- 
ly greeted by their flying “Buddies”. 

On Friday, May 26th, Captains W. 
A. Bevan and R. G. Irwin and Liet- 
tenants J. P. Richter and C. R. Weber 
landed at Crissey Field, after complet- 
ing their mission of- photographing 
the landing fields of Southern Cali- 
fornia and Nevada. - An 18,000 ft. 
high sandstorm was encountered by 
them on their flight across Death Val- 
ley, which, it is believed, is the reason 
for the copper tipping on their pro- 
pellers being so shiny. 


The Handasyde Type A.2 Monoplane 


THE FUSELAGE 

The fuselage—which is apparently 
the least novel part of the machine— 
appears to be of the normal three-ply 
covered type now so widely in use. 
Actually it has a number of novel 
features, and is not quite so common- 
place as it might at first appear. It is 
really of the braced longeron and 
strut type, the bracing being per- 
formed by the ply wood skin. The 
“struts” are in the form of hoops, 
which also act as formers. 

This fuselage is built in two parts, 
the forward one an engine-carrying 
nose, and the after part, which con- 
tains cabin, etc., and carries the tail. 
The main fuselage body is built on 


four longerons—each one of which is 
in three straight lengths. The for- 
ward length, of spruce, covers) the 
space occupied by the pilot’s cockpit. 
Over this space the longerons diverge 
rapidly in side elevation from front to 
rear. There follows a second straight 
length, corresponding to the passen- 
ger cabin, which is also of spruce. 
Over this space the four longerons 
are parallel. From the rear of the 
cabin to the tail longerons are of ash. 
The top longerons over this section 
slope down very slightly towards the 
tail, the lower longerons sweep up 
very considerably. 

Joints between these longeron sec- 
tions are of the simple fishplate type, 
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Details of the Handasyde Monoplane.—(1) 


(3) Part of the main wing structure, showing the four main spars and 


hand rib is without capping strips. The 


the nose and (2) the tail of one rib former. 
two ribs. The left 


through stringers are in place between the two 


nearest spars, and the capping strips are in Place over the first sectiofi of the right-hand 


rib. (4) The skeleton of a fuselage seen from the 


front. (5) Section ofsone of the fuselage 


main hoops, showing construction. (6) Elevation of a complete rib (compare figs. 1, 2, 3, 4 


(7) The nose of the fuselage. 
wing spar to the fuselage. 


(8) Diagram of wing spar structure. 1 
(10) End view of a wing root, showing spars and four sections of 


(9) Attachment of a 


the formers for a rib 
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and are covered by three-ply skin— 
so that the main body of the fuselage 
is not a dismountable structure. 

The front frame of the forward 
section consists of four spruce mem- 
bers, with three-ply cornerpieces. 
There is an intermediate set of four 
spruce struts and thereafter follows 
the hoop structure of the cabin. 

The hoops—which are in effect the 
fuselage struts, in this cabin portion 
—are of box section. The inner mem- 
ber of each box is a bent hoop made 
of ash in two plies. The outer mem- 
bers are of spruce, and the sides of 
the box are formed by three-ply. The 
whole structures are glued and 
screwed together. 

The after “hoop” at the cabin end 
has the three-ply sides of the box ex- 
tended inwards, and a door-frame 
worked into the structure, thus par- 
titioning the cabin from a mail com- 
partment which is immediately aft 
of it. 

Aft of the cabin, the struts are built 
up of spruce only, but are in general 
of the same type of shape as the cabin 
hoops. ‘The first beyond the cabin is 
three-ply covered to form the bulk- 
head of the goods space, but 1s fitted 
with a sliding door so that one may 
crawl into the after part of the fuse- 
lage for inspection. At the rear end 
of the body there is another solid bulk- 
head just forward of the front spar 
of the tail plane. 

Over and above the four main 
longerons there are numerous string- 
ers of spruce from the front of the 
cabin to the tail. In the cabin length 
these stringers are continuous, except 
for the necessary stoppage at the 
door, which is arranged between the 
first two of the cabin frames. They 
are let into the outer spruce members 
of the hoops. Over the after part 
these stringers are stopped at each 
frame, and serve only to support the 
outer skin. The skin of three-ply is 
screwed to all frames, longerons, and 
stringers. Joints in the three-ploy are 
made by butting the two sheets, apply- 
ing a “fishplate” of three-ply about 4 
inches wide on the inside only, and 
riveting through from skin to “‘fish- 
plate” with hollow rivets of about 
3/16 diameter pitched about 3 inches 
apart. 

The general appearance of a fuse- 
lage framework uncovered is shown 
in one sketch. A succeeding sketch 
shows the engine-carrying nose which 
is attached to the main body. This 
nose consists of two ash members on 
each side, which meet at a forward 
cross member of five-ply spruce. The 
engine bearer tubes run from the 
front cross member to the upper cross 
member of the bulkhead in front of 
the pilot. This nose does not form a 
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detachable engine mounting, because 
the after support for the engine bearer 
is part of the main fuselage structure. 
The nose is however removable after 
taking out engine and bearers, and 
this appreciably simplifies packing up 
the machine for transport. 
WING STRUCTURE 

The structure of the wings is the 
most interesting part of this machine. 
The machine is of the cantilever 
monoplane type, with the wing en- 
tirely above the fuselage. The whole 
conception of these wings is unusual. 
They are of the multi-spar type, with 
a wooden covering, and apart from 
the joints between the wings and the 
body, the two halves of the wings, 
and aileron hinges and control mech- 
anism the only metal parts employed 
are screws. 

The wings are heavily tapered, 
both in plan and in section, from root 
to tip. The leading edge sweeps back 
slightly, the trailing-edge very pro- 
nouncedly. The section is an unusual 
one. The top surface is of the usual 
type, with its maximum camber in the 
region of 1/3 the chord from the 
leading edge. The lower surface is 
practically flat over the spars, but 
slopes down sharply from the leading 
edge to the front spar, and somewhat 
less sharply up from the rear spar to 
the trailing edge. The section there- 
fore is biconvex. The four spars, 
which are spaced at approximately 
equal intervals across the chord, are 
all of the H section built up, with top 
and bottom flanges of spruce in two 
halves, and a web of spruce two-ply, 
which web is covered with glued on 
fabric. The flanges are glued and 
screwed to the webs. 


The ribs are formed of three-ply 
built in sections which fit into the re- 
cesses in the spars: They are stiff- 
ened with spruce members glued and 
screwed to them, roughly parallel to 
the wing surfaces, but considerably 
inside those surfaces. The outer 
edges of these rib webs are notched 
between . spars, the through-going 
spruce longerons are run through the 
notches. There are two of these 
stringers between each spar. Over 
the stringers is applied a set of con- 
tinuous spruce laths, which form the 
rib flanges proper. These are screwed 
to each spar and stringer. The cover- 
ing consists of strips of spruce, cor- 
rugated internally, which are laid on 
parallel to and flush with the rib 
flanges, and are also screwed to each 
stringer and spar. This spruce skin 
serves the purpose of drag bracing, 
and also as the top and bottom ilanges 
of the composite girder formed by the 
whole structure. The leading edge 
and the trailing edge are formed by 
three-ply formers similar to those be- 
tween spars, which are supported by 
the through rib flanges. These are 
also provided with longitudinal string- 
ers running right through. The lead- 
ing edge proper is formed of three- 
ply bent to trough section, screwed to 
the leading stringers, which are of 
extra heavy section. The trailing edge 
is of solid spruce. 

The details of this very novel wing 
structure are well shown in some of 
the accompanying sketches. 

The wings are built in two sections, 
which join on the centre line of the 
machine. Owing to the fact that ex- 
cept in the case of the front spar, all 
spars meet at an angle, it has required 


form of joint. A sketch shows how 
some ingenuity to obtain a simple 
the difficulty has been overcome. 

The wings rest on the top rail of 
the fuselage over the cabin. An alum- 
inum block is fitted beneath each spar, 
and this block carries at its outer end 
a downward projection which regis- 
ters on the outside of a mating block 
of the same material on the longeron. 
This block on the longeron is fitted 
with two upwardly ~— projecting 
tongues, one of which registers on 
each side of the block on the spars. 
Therefore when each set of these 
blocks is properly engaged, the wing 
is accurately located both laterally and 
longitudinally in reference to the 
fuselage. 

The lift load from the spar is taken 
to the main fuselage structure through 
one right- and left-hand screw adjust- 
er—generally of the nature of the 
ordinary wire strainer, which is 
coupled at the top to a strap surround- 
ing the spar and at its bottom to a lug 
attached to one of the main fuselage 
frames. 

From this description and from the 
sketches it will be realized that this 
machine has many features of great 
novelty and interest. The type of 
construction is necessarily somewhat 
expensive at the outset, but as soon 
as the necessary jigs are set up repeti- 
tion should be extremely cheap. The 
absence of complicated metal fittings 
allows the machine to be built by any 
competent staff of woodworkers, and 
if in fact the type proves to be free 
from trouble due to warping of the 
timber, it may prove to be a serious 
rival to metal structures in the future. 

The Aeroplane. 


A New Czecho-Slovak Commercial Biplane 


to be designed and constructed in 

Czecho-Slovakia this re-born 
country has demonstrated that, in 
spite of the fact that up to a few years 
ago its aviation industry was conspic- 
uous for its absence, it is already 
capable of taking its place amongst 
the foremost aircraft constructing 
nations. This new commercial ma- 
chine has just been turned out from 
the works of the Aero Aircraft Fac- 
tory of Prague, whose designers, 
MM. Husnik and Vlasak, are to be 
congratulated in having produced a 
machine the general lines of which 
at once strike one as being both prac- 
tical and pleasing to the eye. 

The Limousine Ae 10 was designed 
to meet the needs of the growing de- 
mand for aerial intercourse with 
neighboring countries, the Republic 
being determined to take an active 
part in the various aerial services run- 
ning, and to be run, to and from 
Czecho-Slovakia. It is a tractor bi- 


T° the first commercial aeroplane 


plane, with a deep fuselage of good 
streamline form. The engine, a 260 
h.p. Maybach Mb. IVa, is mounted 
in thesnose andedrives a. 10) it- sim: 
tractor pscréewe yLhe, radiatoriais 
mounted behind the latter, and has 
been found to give very satisfactory 
results, causing little resistance. 
Behind the engine is an enclosed 
cabin accommodating three or five 
passengers, and separated from the 
engine compartment by a double 
metal-covered partition as a precau- 
tion against fire. The cabin is very 
roomy, well upholstered, and has 
double walls, ceiling and flooring, giv- 
ing an exceedingly strong construc- 
tion; it is also isolated and noise- 
proof, and-so adds to the safety and 
comfort of the passengers. Three 
windows, glazed with Triplex, on 
each side of the cabin give a good 
range of vision, whilst the rear win- 
dow may be used as a direct com- 
munication between the cabin and the 
pilot—conversationally, of course. 


Access to the cabin is by means of 
a door on the right-hand side of the 
cabin. In the cabin are three com- 
fortable seats, and two tables which 
are upholstered underneath, so that 
they can be tilted up and used as seats 
when two extra passengers are Car- 
ried.. At the rear of the cabimuisme 
space for luggage, measuring 5 ft. 10 
in. by 3 ft. by 2 ft. Above this is the 
pilot’s cockpit, just behind the main 
planes, from which an excellent view 
in all directions is obtained. Pro- 
vision is also made for the accommo- 
dation of a navigator, who has a seat 
just behind the pilot, and both can 
easily change places if desired. A 
fire extinguisher, in direct communt- 
cation with the engine and carbure- 
tor, is also located in this cockpit. 

The main planes are in five sections, 
the lower in two attached direct to the 
fuselage, and two upper attached to 
a small center section. They are set 
at a dihedral angle, but no sweep- 
back, and the top plane has a very 
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LENGTH. ~.- ; 
SPAN 5 ace bac at 
WING AREA 570 Sqft 


slight overhang. Balanced ailerons 
are fitted to the top plane only. The 
main petrol tank is carried in the top 
center section, whence the petrol is led 
by gravity through a single pipe, via 
a filter, direct to the carburetor. The 
petrol system is thus of the simplest 
form possible. The tank is filled by 
means of a special pump, and the 
petrol passes through a filter before 
entering the tank. 

The tail planes are of tubular steel 
construction, fabric covered, and con- 
sist of an adjustable rectangular hori- 
zontal stabilizer, mounted between the 


In its desire to have its forecasts, 
warnings, and information made of 
the greatest possible benefit to avia- 
tion and aviation interests, the United 
States Weather Bureau has arranged 
a plan of cooperation with the Chief 
of Air Service, U. S. Army, by which 
it is hoped closer contact may be es- 
tablished between its aviators and 
Weather Bureat officials in the field. 

The plans of this cooperation have 
been announced by the Chief of Air 
Service to all commanding officers of 
Air Service fields in a. letter which 
describes the arrangement. 

In this letter the Weather Bureau 
requests that, in order that the per- 
sonnel of the Army Air Service and 
the Weather Bureau may become per- 
sonally acquainted and by so doing be 
able to discuss the possibilities and 
limitations of their respective services, 
the pilots at the various Air Service 
fields in their regular training fly to 
the various Weather Bureau stations 
shown on the Weather Bureau map 
which are within a radius of 300 miles 
from such fields, become acquainted 
with the personnel at such stations, 
discuss the problems of the two ser- 
vices, and arrange a system of coop- 
eration, The prevailing weather con- 
ditions of the particular section of the 


LIMOUSINE Ae 10 


260 FP MAYBACH ENGINE 


upper and lower longerons fust above 
the line of thrust, two balanced ele- 
vators hinged to the stabilizer, and a 
balanced rudder. No vertical fin is 
fitted, as the flat.sides of the fuselage, 
which tapers to a deep vertical knife- 
edge, renders this unnecessary. The 
controls are of the conventional type 
—elevator and aileron column, and 
rudder bar. 

Special attention has been given to 
the undercarriage, as it was realized 
that many of the accidents are caused 
by faulty landing gear. The two 
wheels are of large diameter—960 


Weather Forecasts 


country involved should be discussed 
as bearing upon the work of the Air 
Service. On these trips the pilots 
should make notes of the terrain flown 
over and the landing facilities en 
route and at the destination. 

The Weather Bureau deems it ad- 
visable that lectures on the general 
work of that Bureau, the weather 
conditions of the particular country 
where Air Service fields are located, 
and meteorological subjects pertinent 
to aviation should be delivered to the 
Air Service personnel, and the Chief 
of the Weather Bureau invites ap- 
plications from Air Service Fields 
with the purpose in view of making 
arrangements for the delivery of such 
lectures. 

Aviation forecasts for the six avia- 
tion forecast zones of the United 
States covering the country east of 
the Mississippi River are broadcasted 
by Radio from the Naval Radio Sta- 
tion at Arlington at 10:30 a. m. (5950 
CW) and at 10:00 p. m. (2650 CW). 
The Weather Bureau requests that 
arrangements be made to have radio 
operators on duty at Air Service sta- 
tions within these zones receive these 
forecasts. The night forecast will 
cover weather conditions in the zone 
until noon of the following day, 


; mm.—with the object of enabling the 
| machine to land on very soft and un- 


even ground. They are located well 
forward, which has the effect of giv- 
ing a quick pull up. The wheels are 
mounted on a divided axle, with rub- 
ber shock absorbers, which is carried 
by twelve steel struts, having six 
points of attachment to the fuselage. 
These struts are arranged in three 
pairs of “M’s, when viewed from the 
front, as indicated in the accompany- 
ing general arrangement drawings. 
Landing shocks are thus well dis- 
tributed over the fuselage; in places 
the factor of safety is about 12, both 
in the landing chassis and cabin. 
Throughout the machine double wir- 
ing is employed. 

The principal characteristics of the 
Limousine Ae-10 are: 


S Dd Teeter ao ae 47 ft. Lin. 
iil s) hs bok Ae ae a ac de bates 5 ft. 9 in. 
LiGHe Ut eee ee hee 33 ft. 3in 
FLele Ger ete ee eed Listy ean 


Area of main planes...570 sq. ft. 
Useful load (3 pass.) . .1,650 Ibs. 
Weight, fully laden... .1,620 lbs. 


Weight/sq. ft. . 8.2 lbs 
Welle eee) eee 17.7 lbs. 
Se lens retire ema, 93 m.h.p. 
ISULATION pees. tees 4 hours 
Pei... - 200 Hp, Naybach 

—Flight. 


whereas the morning forecast will 
cover weather conditions from noon 
until midnight. 

The Washington Post and the 
Washington Herald publish each 
morning a special forecast furnished 
them by the Weather Bureau for 
routes from Washington, D. C., to 
Norfolk, Va., and from Washington, 
D. C., to New York City, and arrange- 
ments will soon be made for a similar 
forecast for the route from Washing- 
ton, D. C. to Dayton, Ohio. 

Request for information on weather 
conditions from Air Service fields, 
whether made by telegraph or tele- 
phone, are to be without expense to 
the Weather Bureau; but any aviator 
of the Army who has made a landing 
at a point not near an Air Service 
field is permitted to send a prepaid 
telegram to a Weather Bureau office 
for the purpose of obtaining the latest 
forecasts and information as to pre- 
vailing or conditions. Weather Bu- 
reau officials receiving such messages 
are instructed to reply promptly, giv- 
ing the best possible information in 
answer thereto and transfer same to 
the sender at the expense of the 
Weather Bureau, such reply messages 
to be checked “Paid WEA.” 
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Shall Britannia Rule the Air? 
s PROGRAM of development of aviation which 


would give to Great Britain as complete a domina- 

tion of the air as was her domination of the sea 
prior to the world war is now under consideration and 
apparently likely of adoption as a definite permanent 
policy of the British government. Dispatches from 
London report that the British press is flooded with 
aviation propaganda preparing the people for huge 
government expenditures necessary to float an air fleet, 
subsidize private commercial lines, aid plane and motor 
manufacturers, continue experimentation, and train 
and maintain pilots, observers, and mechanicians. 

That is a natural development of the British char- 
acter and of Britain’s many years of experience in the 
government of an empire stretching around the world. 
The British government and people have long realized 
that only through the maintenance of the world’s great- 
est navy could they have full assurance that the lines 
of communication and trade between the widely sep- 
arated parts of the empire would be kept open and 
maintained in any emergency. A dominant navy meant 
life of the empire. 

The rapid rise of the United States as a sea power 
in the closing years of the world war brought Britain 
face to face with the necessity of sacrificing this posi- 
tion. The American program threatened to outbuild 
Britain. The economic condition of Britain was such 
that it could hardly hope to compete. At the same 
time lessons of the war and experiments in the sinking 
of battleships by aeroplanes which followed the war 
cast considerable doubt upon the ultimate value of bat- 
tleships as ‘opposed to aeroplanes. There was no cer- 
tain conclusion that a $40,000,000 battleship would be 
helpless before a $10,000 aeroplane, but there was a 
doubt. 

The odds were too great to bet against. That, prob- 
ably as much as anything, was a leading factor in the 
Washington decision for the limitation of capital ships. 
But that did not change the British belief in the neces- 
sity of remaining dominant among the nations if possi- 


ble. The great aviation program outlined is a.direct 
result of that conviction. It shows the way for 
America. 


Our dominions extend from the Philippines to the 
Virgin islands, and from Alaska to Porto Rico, Our 
responsibilities extend even further—definitely to the 
tip of South America. We must be in a position to 
defend and maintain this territory and these responsi- _ 
bilities. If England has, through its envoys, accepted 
the 5-5-3 naval agreement only with the intention of 
stopping development on the sea to begin it in the air, 
our program should be clear before us. 

Every British aeroplane should be matched bv an 
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American aeroplane. Every British dirigible should be 
matched by an American dirigible. Every British 
hangar and landing field and supply station and experi- 
mental station should be matched by its equivalent in 
American territory. Every British expert in the devel- 
opment or operation of flying machines and in aerial 
warfare or commerce should be matched by an Amer- 
ican as good, or better. And then we should have a few 
extra. 

We do not expert to have war with Britain. In fact 
we intend not to have war.. But in any emergency 
which may arise we should be competent to emerge 
the victor. We have voluntarily given up what would 
have been a campaign of superiority on the sea. 
‘Thereby we have saved hundreds of million of dollars 
without additional risk. But that risk comes if we 
submit to a position of inferiority in the air. No 
premium is too great to pay for insurance against such a 
risk.—Editorial in Chicago Tribune. 


Army Air Service Promotion 


HE death during the flight of two officers of 
the Army air service—those of Captain Thomas 
H. Shea, Jr., and Lieutenant R. E. O’Hanly— 
has again called attention to a situation in that branch 
that is in dire need of correction. Such casualties are 
of so frequent occurrence as to sustain a record of 
eight per cent of flying officers who are killed every 
year. Vacancies created in this way are not filled by 
the promotion of air service officers, but by transfers 
to the air service of officers of other branches of the 
Army. The air service is unfortunate in the position 
on the promotion list of its junior officers, who, because 
of their long period of training during the war, now 
find themselves segregated near the bottom of the single 
list. Their seniors are in many cases. younger in age 
and only longer in service by a few weeks or months, a 
circumstance that determines relative place on the pro- 
motion list, by virtue of the fact that the average period 
of training in other arms was about three months as 
compared with the air service training period of about 
nine months. The result has been that not only has the 
commissioning of air service officers been delayed, but, 
whereas officers of other arms had an opportunity for 
being initially commissioned in grades as high as field 
officers, the air service officers were limited to being 
commissioned in the grade of second lieutenant, with 
few exceptions. Furthermore, there was lack of pro- 
qotion in the air service during the war, because it was 
a new corps. When the single list was compiled after 
the appointments of July 1, 1920, it was found that 
practically all of the officers, who were originally com- 
missioned in the air service as flying officers, held the 
bottom files of the promotion list. That left vacancies 
in the grades of captain particularly, and these were 
filled, and are being filled, by officers transferred from 
other arms, who have had no war experience in air 
service activities and who are in many instances junior 
in age. The air service has a total of 900 officers, of 
whom over 700 are officers commissioned subsequent: 
to April 6, 1920, and of this 700 about 500 are original 
flyers whose commissions were delayed, so that 200 of 
them are officers who were transferred from other 
arms or who came in as ground officers and are ranking 
the junior officers of the air service. The latest returns 
of the adjutant general’s office show 608 first lieutenants 
in the air service, while in the infantry, which should 
have approximately three times as many as the air 
service, there are but 1,008. The reason for this is 
that the majority of young officers in other arms, in- 
stead of being first lieutenants. are captains. 
The situation in the air service in respect*to promo- 
tion has been the subject of consideration by the special 
(Concluded on page 426) 
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Navy Gets $6,537,000 to Build 
New Aircraft 

Washington.—Inclusion of a Sen- 
ate amendment of $6,537,000 in the 
naval appropriation bill for new con- 
struction of aircraft was agreed to 
June 21 by. House and Senate con- 
ferees on the annual supply measure. 
It was the first meeting of the con- 
ference. ; 

While the committees were discuss- 
ing the appropriation measure Sen- 
ator Pomerene (Dem., Ohio) an- 
nounced in the Senate he had been 
informed that Admiral Wilson, Su- 
perintendent of the Naval Academy, 
had notified thirty civilian instructors 
there that their services were to be 
dispensed with. 

The appropriation bill, as it passed 
the Senate, carried a provision for re- 
ducing the number of civilian instruc- 
tors from the present 118 to 80 and 
Mr. Pomerene condemned the re- 
ported action of Admiral Wilson as 
presaging further attempt to get rid 
of the civilian instructors. 


New York Flyers Forming Own 
Unit 

New York is to have a flying unit 
allits own. There has been at Hemp- 
stead a temporary aviation squadron, 
but these men were part of the 102d 
Infantry, and when the unit is re- 
cruited will be transferred back to the 
14th Infantry. Recruiting for the 
unit, which will be known as the 
27th Air Service, has been started and 
a group of New York men who 
brought down many enemy aviators 
during the war have signed. 

Among these are Major Kenneth 
Littauer, who was a member of the 
Lafayette Escadrille;, Capt. G. De 
Forest Larner, who brought down 
eight enemy aeroplanes ; Capt. Curtis 
Wheeler, who has six citations ; Capt. 
George A. Vaughan, Jr., who has a 
record of thirteen enemy machines, 
the D. S.C. and British, French and 
Belgian medals; First Lieut. Howard 
Burdick, who brought down eight 
enemy planés, and nine other officers 
who did valiant service in Europe. 

General Order No. 16, sent out 
from the State Adjutant General’s of- 
fice, authorizes the reorganization of 
the air service for the State Guard. 
It orders change of station to Miller 
Field, New Dorp, Staten Island, and 
allocates the seaplane hangar in the 
southeast corner of the 300 acres as 
the armory for the 27th. 


Gaps attes,Jsher, Uses; A cis 
designated as the Regular Army air 
instructor for the National Guard. 
Capt. Usher already is in residence at 
Miller Field. The total strength will 


be 31 officers and 160 men, including 


a photograph staff of twenty and five 
intelligence men. 


Tarkio, Mo., Flying Meet 

The merchants and business men of 
Tarkio, Mo., are promoting an aero 
meet at Tarkio, July 27-8-9, inviting 
all flyers to compete in events, paying 
all expenses, such as gas, oil, hotel 
expenses and entertainment, and giv- 
ing many cash prizes and cups and 
trophies. C. E. Tuttle is employed to 
manage the meet. 

Tarkio is the home of Tarkio Col- 
lege, a town of about 3,000 population 
and very much alive. 

The field selected for the meet is 
an 80-acre blue grass field one and a 
half miles south of town, with plenty 
of emergency fields adjoining. 


The Larsen Trophy 


ave Contest. Committee of © the 
Aero Club of America on June 
30th directed C. B. Wrightsman, 
Ote uisa. Oklahoma, to, return sto 
the Aero Club of Omaha, $3,000 
in prize money, which it is alleged, 
was wrongfully awarded to him 
following the Larsen efficiency aero- 
plane contest, held in Omaha last 
November. This step, it was learned, 
is the first in the adjustment of a 
situation which has been the subject 
of discussion in American aero- 
nautics for many months. John M. 
Larsen, donor of the trophy, whose 
entries in the race established undis- 


puted performance, notwithstanding 
which the officials made the award to 
Wrightsman, has presented evidence 
supporting his claim that a fraud was 
perpetrated. Wrightsman is ordered 
to return the money within 10 days 
or be disqualified. Upon return of 
the prize money, further hearings 
will be held. 


Spokane News 

Captain Lowell Smith, one of the 
army air service’s best known pilots 
and holder of several American air 
records, landed in Spokane at the 
municipal field at Parkwater on June 
22 in a 400-horsepower De Haviland- 
Liberty motored plane. He 1s ac- 
companied by Sergeant Whitefield. 

Captain Smith is flying over the 
west, mapping all municipal and other 
landing fields for use of the govern- 
ment army flyers. He made the best 
time in the transcontinental air race 
two years ago, fighting a close con- 
test with Captain Belvin Maynard, 
the “flying parson.” 

On his present trip out of head- 
quarters at San Francisco, Captain 
Smith and his sergeant have photo- 
graphed landing fields in California, 
Wyoming, Nevada, Utah, Boise, 
Montana and are now completing 
their map-making work in Washing- 
ton. 

They left next morning for the 
Coast, stopping en route to take field 
photos at Walla Walla, Yakima, Pasco, 
and other central Washington points. 

He has covered 6000 miles since 
leaving California. Captain Smith 
and Sergeant Whitefield have been 
assigned to the photographic work by 
the air service. 
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The Bellanca Model C. F. Monoplane which made an excellent showing at the Monmouth 
lying Meet 
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On an aerial tour from Buffalo, N. 
Ye, tovoibétia, CQ. Prest, aviator, 
landed in Spokane on June 21. He is 
making what he claims is the first 
transcontinental aerial travelogue 
moving picture ever taken and ex- 
pects to cover over 8500 miles on his 
trip. 

Prest carries a. moving picture cam- 
era especially mounted so he can use 
it while operating the plane, and two 
ordinary cameras for still pictures. 
He took several hundred feet of film 
of scenes along the Spokane river in 
Spokane. 

Aviator Prest has been flying since 
1910, having flown first in the old 
Bleriot monoplane and the old-time 
Curtiss machines. A month ago he 
started on his cross-country trip. Be- 
fore coming to Spokane he took aerial 
views in and around Glacier park. 


La Porte Carnival 
The Cleveland Air Transit Com- 
pany is planning to hold an air car- 
nival at La Porte, Indiana, on August 
15:and.16: 


Cincinnati News 

Cincinnati will have no municipal 
airport for at least another year, is 
the announcement made today by C. 
W. Culkins, executive secretary of 
the Cincinnati Chamber of Com- 
merce, due to the fact that the Goy- 
ernment will not establish a reserve 
squadron station here and contribute 
the greater part of the finances. Mr. 
Culkins made the announcement after 
a statement to this effect had been re- 
ceived from Senator Frank B. Willis. 

Regardless of the fact that there is 
no field at Cincinnati available for 


landing, the Cincinnati Aircraft Com- 
pany is making rapid progress, and 
during the past week has made sey- 
eral sales, using a field near Harrison, 
Ohio, for its facilities. 


A small fac- 


Pilot Chas. Pedley and Mrs. 


Pedley, who are doing good work in the Southwest and West 


tory has been established at Second 
and Sycamore streets, where rebuild- 
ing and repair work is being carried 
on on a small scale. It is understood 
that this company will secure the 
services of Mr. D. W. Huntington, 
aeronautical engineer of Hempstead, 
N. Y., with a view to building a trans- 
portation ship. Negotiations are be- 
ing carried on between the officers of 
the company and Mr. Huntington to 
this end, it was stated by Secretary 
M. H. Held, of the company. 

Mr. H. F. Woolard has been ap- 
pointed representative of the Cincin- 
nati Aircraft Company for Indiana, 
with headquarters at Indianapolis. 


New Aerological Survey Issued by 
Weather Bureau 

Of special value to aviators is a 
section dealing with free-air winds, 
contained in a discussion of free-air 
conditions of pressure, temperature, 
humidity, density, and wind, as ob- 
served by means of kites, issued as 
Supplement No. 20 of the Monthly 
Weather Review by the Weather Bu- 
reau, United States Department of 
Agriculture. 

The winds have been classified ac- 
cording to wind direction at the sur- 
face, and the average amount and 
frequency of veering and backing 
with altitude, increase in speed, per- 
centage frequency of each direction, 
of north and west components, and 
of speeds above 10 and 20 meters per 
second have been determined and are 
presented in tabular and _ graphic 
form. 

Many tables and figures are given 
in the supplement, and also a series 
of charts valuable to meteorological 
students. The marked difference be- 
tween summer and winter conditions 
in the free air, as at the surface, 
though in less degree in the former 
is well brought out in these charts. 


It is a significant fact that the aver- 
age direction and rate of movement 
ot storms across the country are very 
nearly the same as the average wind 
direction and speed at heights of 3 to 
5 kilometers. Measurements have 
been taken by kites up to 5 kilo- 
meters, or 3 miles. 

This publication, which is availa- 
ble to interested persons upon appli- 
cation to the Weather Bureau, is Part 
I of an aerological survey, which 
will later include the diurnal varia- 
tion at different heights, the results 
of observations with pilot balloons, 
and. similar information. 


Kansas City Activities 

Plans for an airdrome which will 
make Kansas City a leader in aero- 
nautical activities were announced on 
June 18, by the Flying Club. A 53 
acre field, which will be leased to the 
government and operated under su- 
pervision of air service officers is 
being purchased by Major Howard 
F. Wehrle, Rogers Crittenden, Fred- 
erick H. Harvey, Robert elzestes 
and Simpson Yeomans. 

The site which has been approved 
by Major Ira A. Rader, of Fort 
Crook, Neb., corps area air officer, 
and Capt. St. Clair Street, a member 
of the National Airways board, is on 
the Davenport road a few hundred 
feet south of Blue Ridge boulevard 
on the way to Rayton. 

Plans for the development of the 
field are tentative, include: 

Eight hangars, arranged about the 
rectangular field, two garages, and a 
machine ship, motor car parking 
space, a grand stand with a capacity 
planned at five thousand, space for a 
clubhouse for the flying club, space 
for an aviation school, where civilian 
fliers may be trained. This would be 
a privately owned concession. 

Quarters for the civilian flying 
school, barracks and similar enter- 
prises, and a field marker in the center 
of the field with “K. C.” lettered in 
colors on a white background. 

The field will be used by the gov- 
ernment and civilian aircraft. It will 
be used by the government for army 
operations and training purposes. 
Principally for the training of reserve 
officers. Also the air mail will be 
accomodated at this field in addition 
to the establishment of the national 
guard aviation squadrons at this place. 

Boston is the only city which has 
taken advantage of the government 
plan of leasing privately purchased 
ground for an airdrome, so far. Other 
cities which have similar plans are 
San Francisco, Chicago, New York, 
Los Angeles and Minneapolis, it 1s 
reported. 

Major Wehrle who was active in 
securing the field, is particularly well 
equipped to direct successfully a proj- 
ect of this kind. 
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He superintended the laying out of 
Hazelhurst field, Mineola, New York, 
the first government school in the 
East and the second in the United 
States. He was one of the early 
aviators who took training with the 
Curtiss company in 1916. When the 
war broke out, he was a Captain in 
the air service, and was immediately 
assigned to the task of preparing 
plans suitable for aviation fields. His 
plans were copied by various fields 
about the country. 

According to the plans of the five 
men, an Air Terminal association will 
be established and incorporated with 
$40,000. Stock will be sold, and fa- 
cilities on the field will be provided 
for by the corporation. Five hun- 
dred square feet of ground on the 
terminal field will be let to the flying 
club for the building of a clubhouse. 
In addition the club will carry on 
their activities on this field free of 
rent or charge. The old American 
Legion field at Sixty-seventh street 
and Belinder road will be abandoned 
as soon as the lease expires on No- 
vember 1, 1922. A new hangar there 
which is nearing completion will be 
moved to the new field, according to 
plans of the flying club. Also all 
other facilities will be transferred to 
the new field or other points. There 
are now twelve ships on the present 
field, all actively engaged in flying. 
Much of the flying is done in passen- 
ger carrying and training of pilots. 

Following the announcement of the 
plans for the terminal, Mayor Frank 
Cromwell voiced approval of the new 
enterprise and urged the early devel- 
opments, that Kansas City might get 
ahead as rapidly as possible. 

“Tt is not only a matter for those 
who are directly interested in flying 
to think about,” the Mayor said, “but 
it is a civic matter and will be a dis- 
tinct asset to Kansas City.” 

At present the final details and pur- 
chase of the field depends on Wash- 
ington. As soon as the lease is signed 
by the government, work on the han- 
gars and the field will commence. It 
is said that the new airdrome will be 
completed by the first of the coming 
year. 

The Air Service plans to send ten 
planes and a detachment of six men, 
one officer and five enlisted men, who 
will supervise activities. 

At a meeting of the flying club in 
the hotel Baltimore, June 22, evening, 
after three hours’ debate, the club de- 
cided to indorse the project and: ac- 
cept the plans of the terminal asso- 
ciation. At first much opposition to 
the plan was voiced by Francis Poin- 
dexter and a committee of four men: 
They argued that should the club ac- 
cept the proposal of the association, 
Kansas City’s aerial activities would 
fall entirely into the hands of five 


men, that the club would lose its pres- 
tige and would no longer be the city’s 
leading faction in the promotion of 
flying. 

Several squadrons of reserve offi- 
cers of the air service are established 
in the vicinity of Kansas City and 
with these organizations eager for ac- 
tive participation in flying along with 
civilian flymg much activity is appar- 
ent for Kansas City. Two manufac- 
turing concerns are considering 
branch factories here in addition to 
three air lines which are proposed 
from Kansas City to Chicago, from 
Kansas City to Oklahoma City and 
from Kansas City to St. Louis. The 
main sales office of the Huff Deland 
aero corporation is established here, 
and plans are on foot to move the fac- 
tory from Ogdensburg, N. Y. to Kan- 
sas City. Also the Longren Aircraft 
of Topeka, and the Laird Swallow 
company of Wichita are now prepar- 
ing plans for active work in Kansas 
City. The Laird Swallow company is 
establishing a regularly operated air 
line between Kansas City and Wichita 
which will be in operation as soon as 
two large planes for the purpose are 
completed. 

Petitions for the establishment of 
dn air mail terminal are also under 
advisement... The association hopes 
to bring this service through Kansas 
City before the year. expires. Two 
new flying schools are in preparation, 
and in addition to passenger work, 
much of Kansas City’s advertising in 
the nearbly states is carried on by 
aeroplane. The Victor Oil company 
here have two planes which are used 
to carry their salesmen about the 
country. 


Spokane News 

Co-operation of local aircraft com- 
panies, centralization of activities and 
a comparatively small amount of 
money spent on the Parkwater mu- 
nicipal field will give Spokane avia- 
tion facilities second to none, Captain 
Lowell H. Smith, famous army flyer, 
said while in Spokane recently. 

In his big De Haviland plane, driven 
by a 400-horsepower motor, he left 
Spokane, circled the field, the city 
and Fort George Wright, while tak- 
ing aerial photographs, and~ then 
soared away to the west, headed for 
Yakima. 

In the interests of the Army air 
service Captain Smith and -his .aide 
are making a 6,000-mile trip over the 
West, mapping the principal landing 
fields: He will take back pictures of 
75 fields when he reaches headquar- 
ters at the Presidio, near San Fran- 
cisco. a 

“Parkwater Field is the best I have 
seen since leaving Cheyenne, Wyo., 
which is on the Government aerial 
mail route,” Captain Smith said. “It 


The Dirigible Mooring Tower at Lakehurst, 
New Jersey 


is large enough for a four-way field 
and one of the best in the country. 
The city or somebody should devise 
some means of clearing parts of the 
field of rocks which now dot the sur- 
face and which might cause someone 
to damage a ship. 

“Your aerial activity at Spokane 
should be centralized. All flyers here 
should co-operate to make the busi- 
ness a success and should all put their 
ships at the one field. With all flying 
from one field, there would always be 
someone ready to go into the air and 
far better results would be obtained.” 

Captain Smith says Spokane has 
one of the few fields in the West suit- 
able for teaching beginners flying 
work. Its size, he said, affords be- 
ginners. far greater safety. 

The Commercial Club at Walla 
Walla, Wash., obtained an indefinite 
lease on a tract of land one mile east 
of the city for use as an aviation field; 
The land is owned by Eugene ‘Tausick 
and the Baker Langdon Company and 
can be--leveled..at little. cost..- The 
owners agreed to let the club’ usé the 
land without cost.° Several automobile 
dealers have’ agreed to. furnish: trac: 
tors to help level the ground.- ‘This is 
the first. step in-a movement; to -put 
Walla Walla on the aerial route.- The 
field: will be-available: to. any aviator 
who-happens to be traveling. through 
and will be suitably marked so that it 
can be plainly seen from the air. 
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Air Mail Performance 

At 12 o’clock Sunday night, July 
16, the Air Mail Service of the Post 
Office Department completed a year’s 
daily service without a single fatal ac- 
cident. During this time the planes 
flying on the New York to San Fran- 
cisco route covered 1,750,000 miles. 
More than 49,000,000 letters, totaling 
1,224,500 pounds, were transported. 

The record of the Air Mail Service 
for the past year proves more con- 
clusively than any other test ever 
made the reliability and the efficiency 
of the aeroplane in commercial serv- 
ice. Through every kind of weather, 
summer, fall, winter and spring, and 
over mountains, deserts and forests, 
the Post Office Department air mail 
planes flew. The percentage of trips 
actually completed was 92.5 per cent, 
as compared with 83 per cent for the 
last fiscal year. The percentage of 
scheduled miles actually flown was 
even higher, totaling 94 per cent. 

While routes totaling 820 miles 
were discontinued during the last fis- 
cal year and only the transcontinental 
route of 2,680 miles maintained, the 
Air Mail Service nevertheless carried 
the same amount of mail as it did last 
year, or 23 per cent more in each 
aeroplane load. 

Officials of the Air Mail Service 
attribute the record of no fatal acci- 
dents in a year to the fact that all 
their pilots now are experienced and 
tried and they know the route. That 
the pilots of the Air Mail planes of 
the Post Office Department are top- 
notch among the flyers of the United 
States was established at a recent 
Midwestern flying meet at Mon- 
mouth) LIN ‘EHerésthetlyers*of the 
Air Mail Service took five events of 
the eight and six cups of the nine 
given as prizes. The mechanics, too, 
are more experienced. Last year was 
a pioneer year. Then the pilots were 
learning the routes they were flying 
and the field and hangar equipment 
was inadequate. During the fiscal 
year ending June 30, 1921, seventeen 
people died in accidents in the Air 
Mail Service. Many of the fatalities 
occurred with the metal monoplanes 
which were abandoned. During the 
last fiscal year one pilot was killed. 
His death occurred on July 16, 1921, 
but no man has met death in the Gov- 
ernment Air Mail Service since then. 
In the last year no flyer has been in 
the hospital more than five days. 

The Air Mail Service is now main- 
taining sixteen stations on the ocean- 
to-ocean route. Fifty-six planes are 
ready to fly. In addition, some are 
being overhauled and some are in 
storage waiting to be assembled. The 
Air Mail Service is employing forty 
of the most expert pilots in the United 


States. The total number of men em- 
ployed to fly the planes and to keep 
them in repair is 372. Every day 
twenty-one pilots and planes are in 


the air, flying approximately 6,000. 


miles. The speed possible by the use 
of the Air Mail is shown by the fact 
that mail sent from New York has 
been delivered in San Francisco three 
days later. 


The Post Office Department ex- 
pects to establish night aerial mail 
service on the transcontinental route 
within this fiscal year. At present the 
planes are used chiefly to advance 
mail delivered too late to catch trains 
on which earlier mail left, but night 
flying planes will carry mail from 
New York to Chicago or from Chi- 
cago to Cheyenne. 


(Concluded from page 401) 


a definite plan.. For months there had 
been under consideration a flying meet 
and congress, but definite action was 
not practicable until the last fortnight, 
when a representative of the Chicago 
Aeronautical Bureau called on us. 
The plan is to hold a flying meet and 
convention, August 4 to 13, to which 
no admission will be charged. The 
purpose is to develop Chicago’s posi- 
tion in air transportation. The presi- 
dent of the Chamber and others, in- 
cluding Messrs. Curtiss and Redden, 
have accepted invitations to speak. 
The meet, as presented to us, has our 
hearty approval and it is receommend- 
ed that the Chamber sanction it and 
otherwise assist it in every way pos- 
sible. 

Aeronautical Institute: There has 
been under consideration the desira- 
bility of an Aeronautical Institute. It 
now appears that at the time of the 
Pulitzer Races in Detroit the program 
of the Detroit Aviation Society in- 
cludes the organization of an Air 
Congress in connection with the effort 
that is being made to perfect the Na- 
tional Aeronautic Association. In the 
replies that we have received to our 
questionnaire on this subject there is 
considerable divergence of opinion on 
this subject. This, in a measure, is 
due to a misunderstanding of aims, 
scope and purposes of such a plan. 
Many of our members assumed that 
an Air Institute would be limited to 
consideration of efigineering problems 
and consequently recommended that 
the work be left entirely to the S. A. 
K.. Asa matter of fact; 2 program 
for an Aeronautical Institute would 
not only include papers on engineer- 
ing subjects, but consideration of 
questions of aerial law, national and 
international policies, insurance, mili- 
tary and naval use of aircraft, or- 
ganization of aerial transportation 


companies, both as to personnel and 
financenere.ncte 
Co-operation with Local Chambers of 
Commerce 

As we are increasing our contact 
with local Chambers of Commerce 
we receive increasing demands from 
these organizations for co-operation. 
They are gradually forming the habit 
of not only referring to us the pecu- 
liar questions of their locality regard- 
ing landing fields and the establish- 
ment of air lines, but the inquiries 
that they receive from individuals on 
aeronautical questions. 

Sales Information 

We have an, increasing number of 
requests for information regarding 
sources of supply for aeronautical 
material, which is regarded as a very 
wholesome sign, not only as indicat- 
ing the manner in which our organiza- 
tion is being used, but the increasing 
interest on the part of the public in 
aeronautical development. 

President Harding’s Letter 

Following is the letter, mentioned 
above, which the Aeronautical Cham- 
ber of Commerce received from Pres- 
ident Harding: 

“The White House, 
“Washington. 
“Gentlemen :— 

“T find pleasure in adding a word 
expressive of my interest in aerial 
transport, and in the presentation of 
the subject which is being. made by 
the Aeronautical Chamber of Com- 
merce. The history of civilization is 
largely the history of communication. 
Each stage of progress seems to de- 
mand and develop improved means 
of transport. The steamship, the rail- 
road and the motor car have been 
devised and utilized. Now we enter 
a new phase. It is a real distinction 
to America to be known as the birth- 
place of the aeroplane; it should be 
our concern that this art shall not 
languish, but that in its practical ap- 


‘plication we shall lead the world. An 


amazing development will take place 
in the near future in the utilization of 
the air as a medium of transport and 
communication. As a government, 
we are aiming to provide this art with 
necessary guaranties of law, and with 
such facilities as may be possible 
through the encouragement of air- 
ways and terminals, But for air 
transport quickly to achieve the im- 
portant place it is destined to occupy 
it must have public interest and sup- 
port. I hope your efforts in this be- 
half may be productive of most grati- 
fying results. 
“Very truly yours, 
“WARREN G.'HARDING. 

“Aeronautical Chamber of Commerce 

of America, Inc., 501 Fifth Ave- 

nue, New York City.” | 
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New York-Atlantic City Service 

Passenger accommodations to fill a 
six-place flying boat daily from At- 
lantic City to New York have been 
booked for one month in advance, the 
Aeronautical Chamber of Commerce 
announced in connection with the 
regular daily. service each way by 
Aeromarine Airways. Their flying 
eruisers will leave the municipal fly- 
ing station at Eighty-second street, 
North River, every afternoon at four 
o'clock. The flying boats will leeave 
the Curtiss Airport at Atlantic City 
at ten o'clock in the morning for New 
York: / ‘The trip ‘between the two 
cities is made entirely over the water. 
It will require only 75 minutes, as 
against three and a half hours by 
train. 


B-G Expansion 
Owing to the fact that the demand 
for B-G spark plugs has increased so 
tremendously the company has had to 
take larger office and factory space at 
136 West Fifty-second street, New 
York. 


Navy Department Test of Wright 
Engine 

The Navy Department has had a 
quiet way of doing a considerable 
amount of development work on air- 
craft engines during the past two 
years. An interesting evidence of 
this is the recent completion of test 
of 250 hours on a Wright E-2 en- 
gine. This engine was run for two 
periods of 125 hours each. One hun- 
dred and twenty-five hour runs were 
continuous, twenty-four hours a day, 
the only. stops being three in each 
period due to gasoline shut off, trou- 
ble with oil radiator leakage, spark 
plug renewal and the necessity for 
club renewal, as part of the test was 
conducted in a rainy period. 

This engine was run at the rated 
horsepower of 180, and a rated 
speed of 1800 r.p.m. on straight ayia- 
tion gasoline. While the results of 
the test are not for publication as yet, 
it is understood that the Navy De- 


partment is well pleased with the tre-, 


mendous durability shown by the 
engine and it is also understood that 
the Wright Company intends.to in- 
corporate in future production en- 
gines several modifications of the 
standard E-2 which were tried out 
during this test. Representatives of 
the Wright Corporation who ob- 
served the test are enthusiastic about 
the way the men of the Bureau of 


Aeronautics on duty at the Naval Air 
Station at Anacostia, D. C., handled 
the running of this very arduous bit 
ot research work. One of the most 
interesting points in connection with 
this endurance test is that the con- 
necting rod bearings, which were the 
weakest point in the original type 
“A,” 125 Hi P» ‘Hispano engines, 
from which the present engine was 
developed, ran for the full 250 hours 
and showed no measurable wear in 
that period; also that the valves 
which were regarded as being very 
delicate in the early engines were in 
such a condition at the end of the 
test that they would have undoubt- 
edly run another full period of 125 
hours. 


Flying School Data Wanted 


The Aeronautical Chamber of 
Commerce are preparing data on fly- 
ing school activities during the past 
year, and all schools are requested to 
send the approximate number of pu- 
pils turned out during the past 12 
months, with photographs of activi- 
ties where practicable. 


Photographic Opportunity 

The Aeronautical Chamber of 
Commerce has received a communica- 
tion from Mr. Theodore G. Hol- 
combe, Secretary of the Committee 
on Post Office and Postal Facilities, 
of the Boston Chamber of Commerce, 
177 Milk Street, Boston, Massachu- 


setts, requesting information relative 


CMECOCOLM 
to the cost, etc. of an aerial survey of 
Boston. He desires, for his files, the 
names, etc. of reliable firms engaged 
in aerial photography, that they may 
be available in case an aerial survey 
is decided upon. 


Standard Atmosphere 


Report No. 147 of the , National 
Advisory Committee for Aeronautics, 
by Willis Ray Gregg, discusses the 
need of a standard set of values of 
pressure, temperature and density at 
various altitudes and points out the 
desirability of adopting such values 
as are most in accord with actual 
average conditions, in order that cor- 
rections in individual cases may be as 
small as possible. To meet this need, 
so far as the United States is con- 
cerned, all free-air observations ob- 
tained by means of kites and balloons 
at several stations in this country near 
latitude 40° N. have been used, and 
average values of pressure, tempera- 
ture and density, based upon those 
observations, have been determined 
for summer, winter and the year and 
for all altitudes up to 20,000 meters 
(65,000 feet). These values are pre- 
sented in tables and graphs in both 
metric and English units; and in the 
tables of densities there are also in- 
cluded values of density for other 
parts of the world—more particularly 
for Europe. A comparison with these 
values shows that, except in the low- 
est levels, the agreement is very satis- 
factory. A further comparison with 
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values of density determined from 
Toussaint’s law of temperature de- 
crease, t = 15 — .0065z, in- which t 
is the temperature in ° C and z the 
altitude in meters, indicates very 
good agreement with those values up 
to 10 kilometers. It is therefore rec- 
ommended that the United States 
adopt Toussaint’s values of density 
up to 10 kilometers and the values 
presented in the tables for all higher 
altitudes. 

A copy of Report No. 147 may be 
obtained upon request from the Na- 
tional Advisory Committee for Aero- 
nautics, Washington, D. C. 


Triangle Airways 

-The Triangle Airways of Chicago 
operated their two six-passenger fly- 
ing boats from Chicago to Michigan 
City on July 4, to transport fans to 
the Leonard-Rocky Kansas _ bout. 
Short flights are made regularly by 
the company from the old Columbia 


Yacht Club. 
The Slotted Wing 


We are in receipt of the following 
letter from C. A. Wragg, aeronautical 
engineer, Washington: 

In the article on the “Theory of 
the Slotted Wing” by A. Betz, Got- 
tingen, printed in your issue of June 
26th, reference is made to the type of 
wing system (Fig. 5) in which a 
wing section is set close behind and 
below another to make a compound 
aerofoil unit for normal flight. It is 
stated that the flow about the for- 
ward wing is improved by the prox- 
imity of the rear one, but that the 
effect of the forward wing on the 
flow about the rear one is such as to 
detract from the advantage gained. 

The writer pointed out this im- 
provement on a forward section in 
such a wing system years ago, and 
also stated that not only pode the de- 
tractive effect on the rear wing be 
minimized sufficiently to make the ar- 
rangement worth while as a fixed 
non-adjustable system, but that the 
airflow about a rear section set close 
behind and below can be affected in 
such a way as to augment the effi- 
ciency of each section and result in 
improved efficiency of the compound. 
He claims to be the first to point this 
out and has for many years advocated 
and endeavored to instigate a thor- 
ough investigation of this Compound 
Aerofoil, 

Qualitative data obtained by the 
writer indicate that not only can the 
L/D be improved by embodving the 
requirements which he specified, - but 
that this can be in a measure affected 
by reduction of drag at the low angles 
and values of lift used for maximum 
speed. 

The system can therefore be ideally 
adapted for high speed, and by mak- 


ing certain simple mechanical ad- 
justments it can be changed during 
flight to considerably increase the lift 
coefficient by reducing or closing the 
gap (the reverse operation of the 
Lachmann and Handley Page idea) 
for the purpose of landing and rising. 


Aeromarine Airways Opens Great 
Lakes Division 

The Aeromarine Airways, Inc., of- 
ficially opened a daily flying boat 
service between Detroit and Cleve- 
land with the arrival of two eleven- 
passenger, closed-cabin flying boats, 
the Santa Maria and the Wolverine, 
in Cleveland after a 90-minute flight 
from Detroit on July 14. 

On board the Wolverine, which 
was piloted by E. D. Musick, were 
C. F. Redden, president of the Aero- 
marine Airways, Inc.; W. E. Metz- 
ger, president of the Detroit Athletic 
Club; Commodore A. A. Schontz, 
president of the D. & C. Steamship 
Company; P. J. Reid, managing edi- 
tor of the Detroit Free Press; H. V. 
Wilcox, of the Detroit News, and 
Roland Rohlfs, Detroit manager of 
the Aeromarine Airways, Inc. 

On board of the Santa Maria, 
which was piloted by D. G. Richard- 
son, were I. M. Upperque, president 
of the New York Cadillac Motor Car 
Company, and owner and president of 
the Aeromarine Plane & Motor Com- 
pany, the parent corporation; C. F. 
Ketterling, vice-president of the Gen- 
eral Motors Company ; eis 
Inchec, Commissioner of Police of 
Detroit; Carl Fritchie, of Detroit; 
Frank Lewis, of New York; T. Nor- 
ris, motion picture photographer; C. 
S. Mott, general manager of the Gen- 
eral Motors Company, and a repre- 
sentative of the Detroit Journal. 

The boats arrived at Cleveland at 
12:20 p. m. The distinguished pas- 
sengers were greeted by a committee 
from the Cleveland Chamber of Com- 
merce. Glenn L. Martin, of the 
Glenn L. Martin Aircraft Corpora- 
tion, headed the welcoming delega- 
tion. H. A. Bruno, sales and adver- 
tising manager of the Aeromarine 
Airways Company, and Walter Hem- 
pel, field représentative of the com- 
pany, were also at the dock when the 
boats arrived. 

The visitors and welcoming com- 
mittee were driven in Cadillac auto- 
mobiles from the dock to the Cleve- 
land Chamber of Commerce. The 
procession was escorted by a troup of 
mounted police. At the Chamber of 
Commerce they were met by Mayor 
Fred Kohler, and Newton D. Baker, 
president of the Chamber of Com- 
merce, gave an address of welcome 
and complimented Mr. Upperque and 
Mr. Redden on the initiative shown by 
the Aeromarine company in develop- 
ing commercial aviation in America. 


The party returned to the flying 
boats at. 3-o'clock p.m, and atigea2 
p. m. the boats left the water on their 
return flight to Detroit, arriving there 
at 4:41 p.m. 

The Cleveland station of the Aero- 
marine Airways, Inc., is at the D. & 
C. dock at the foot of East 9th street. 
Tickets and reservations may be made 
at this station and also at the uptown 
office of the D. & C. company, 2010 
East 9th street. 

In Detroit the operating base is in 
the Memorial Park and the river. The 
downtown passenger station is at the 
foot of First street. Tickets may also 
be. had at the D. & C. officess ) ine 
operating equipment for this service 
is up-to-date in every way. Fast mo- 
tor boats and base floats were shipped 
from the Aeromarine factories at 
Keyport, N. J., and are stationed at 
the different bases. Through the co- 
operation of Commodore Schontz, 
Aeromarine passengers have the use 
of the D. & C. waiting rooms at both 
cities. The boat schedules are as fol- 
lows: 

Leaves at 9 a. m. from Cleveland 
and Detroit. Returns at 5 p. m. from 
each city. The fleet consists of the 
Santa Maria, the Wolverine, and a 
six-seat open boat, the Niagara. An- 
other eleven-passenger flying cruiser 
has been ordered from the factory 
and will join the fleet within a few 
days. This boat was named the 
Buckeye. ———— 

Air Mail Radio Service » 

Plans are being considered by the 
Post Office Department for changing 
at least a few of the fifteen radio sta- 
tions operated in connection with the 
Air Mail Service to provide both 
radio telegraph and radio telephone 
service. The stations are at Wash- 
ington,. D. C.;' Hazelhurst) Tages 
Bellefont, Pa.; Cleveland, O.; Bryan, 
O.; Chicago ; Iowa City, Ia.; Omaha, 
Neb.; North Clark, Neb.; Cheyenne, 
Wyo.; Rock Springs, Wyo.; Salt 
Lake City, Nev.; Reno, Nev., and 
San Francisco. 

The Washington station has had 
both radio telegraph and radio tele- 
phone service’for nine months. Be- 
sides maintaining an hour-to-hour 
record of the progress of air mail, the 
Post Office Department radio stations 
now send out other information. 
Complete weather reports now go out 
daily. Also reports of grain, dairy 
and livestock prices travel the ether 
waves to the farms and farming com- 
munities. 

It is still uncertain just when the 
stations will be changed to radio tele- 
phone apparatus. Because of the 
first call on the radio by the Air Mail, 
the equipping will probably be grad- 
ual. Further announcements con- 
cerning the new service are expected 
within a short time. 
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Navy Prepares for Detroit Races 

The Navy is making extensive 
preparations for the forthcoming aer- 
ial contests to be held in Detroit in 
October and it is hoped and confident- 
ly expected that the Pulitzer Trophy 
and the Curtiss Marine Flying 1 ro- 
phy will fall a prize to Navy contest- 
ants. 

In the Pulitzer Race, the Navy will 
make five entries, among which will 
be the Curtiss Navy Racer CR-1, win- 
ner of the event in 1921. This plane 
holds the world’s record for a closed 
circuit. The CR-2, another entry, is 
a modification and improvement over 
the CR-1, and will undoubtedly be 
heard from. Two Booth Racers, BR- 
1, supplied by the Aerial Engineering 
Corporation, have a designed speed 
of 216 miles per hour. One MB-7 
(Thomas-Morse Monoplane) of tried 
and proven ability and having excep- 
tional qualities of manoeuverability 
will be entered, and stands an excel- 
lent chance of winning the race. 

Inthe Curtiss Marine Trophy Race, 
the Navy will have ten and possibly 
eleven contestants, which include two 
TRs, two TSs, and two Curtiss Tri- 
planes, 18T type. Other entries in 
the Curtiss Race will be an HA 
Fighter, a Gallaudet D-4, an H-16, 
and a VE-9. 

Intensive training of pilots is pro- 
jected for the summer in preparation 
for the contests. They will be sent 
to Detroit in September and there 
continue training and familiarize 
themselves with the course. 

The Detroit Races were originally 
scheduled for September, but recent 
advices from The Detroit Aviation 
Society postponed the dates of the 
Curtiss Race to October 7th and of 
the Pulitzer Race to October 12th. 


The Baby Bomber 

The air flivver has arrived. It is 
‘driven by a 17 horsepower motor 
taken from a popularly known mo- 
torcycle, which its builder used to 
ide. 

This little plane was constructed at 
McCook Field by O. H. Snyder, one 
of the aeroplane experts. It is 16 feet 
in length and has a wing spread of 
21 feet. It weighs less than 400 
pounds and is the smallest thing that 
flies at McCook Field, where it is 
affectionately called the “Baby 
Bomber.” 

Lieutenant John A. MacReady, 
who holds the world’s record for al- 
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titude, 42,800 feet, recently put the 
Baby Bomber through her paces in a 
two-hour flight. She did everything 
that a regulation plane can do. Ona 
straightaway flight she made 62 miles 
an hour, was then throttled down to 
21 miles an hour in landing and came 
to a dead stop in 40 feet. In taking 
the air she requires a runway of 
from 150 to 200 feet. 

MacReady declares the little flier 
rides easy, is well proportioned and 
evenly balanced. 

Snyder superintended the con- 
struction of the baby and built nearly 
all of it himself. Consumption of 
oil and gas is no greater than that re- 
quired to send a motorcycle down 
the pike at 45 miles an hour. 

Snyder believes that his little ma- 
chines can be developed commercially 
and fill a need which is manifesting 
itself in aviation. 


A Chain of Air Routes Across 
the United States 

The latest project of the Airways 
Section, Office Chief of Air Service, 
is the formulation of a plan for the 
thorough investigation of practically 
90 per cent of the proposed Airway 
System of the United States. Letters 
of instructions have already been sent 
out to the various Army Air Service 
flying fields, designating certain routes 
over which pilots from those fields 
should fly. Upon the completion of 
the initial investigation of the routes 
tentatively selected, and after a de- 
cision is reached as to the most ad- 
visable routes to fly over, the Army 
Air Service contemplates making ar- 
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rangements for the inauguration of a 
regular bi-weekly aeroplane patrol 
over these routes, to enable pilots of 
the various fields to ascertain from 
time to time the condition of landing 
field facilities in the district allotted 
to them. 

Pilots will be required to promptly 
report any field previously selected 
which has since been plowed up or 
otherwise rendered unsuitable for 
landing. 

The object of establishing a system 
of air routes across the continent is 
to enable the Army Air Service to 
plan cross-country flights of a special 
nature, such as maneuvers, etc. 

The establishment of this. trans- 
continental airway system should 
prove of material aid to commercial 
flying and stimulate long-distance 
flights. Flights across the United 
States will not be of such a rare oc- 
currence as at present, and it is possi- 
ble, in view of the great saving of 
time, such flights will become popu- 
lar, since they will curtail a journey 
of at least five days by train to two 
days at the most. 


Transfer of Photographic School + 

The transfer of the Photographic 
School from Langley Field to Chan- 
ute Field, Rantoul, Illinois, marks the 
removal of what may be considered 
as one of the landmarks of Langley 
Field. The original school was estab- 
lished here in the Summer of 1917, 
soon after the organization of the 
Photographic Division of the Signal 
Corps. British advisory officers in 
the persons of Major Campbell and 
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Sgt. Major Haslett were among the 
first to arrive to teach the new use 
of photography from aircraft. These 
officers were also pioneers aerial pho- 
tographers of the British Army. 

At this time, Langley Field was 
just beginning to take form. The 
first Photographic School building 
was built by the students, many of 
them newly commissioned reserve 
officers. The personnel was at first 
quartered in what was known as the 
“old red barn,” only the foundations 
of which may now be seen. The first 
class was graduated in the Fall of 
1917, and some of the graduates were 
sent immediately overseas, others to 
flying fields and still others estab- 
lished schools of aerial photography 
at Post Field, Cornell University and 
Kodak Park, Rochester, N.Y, ~ The 
latter was probably the largest school 
of photography ever operated, having 
had, at one time, as many as 800 stu- 
dents under instruction. The Cor- 
nell school a few months after its 
establishment, became the training 
center for photographic officers. 

With the organization of other 
schools, the parent school became the 
school for aerial observers and con- 
tinued as such until the Armistice. 
After the closing of the schools at 
Rochester and Cornell, the Air Ser- 
vice Photographic School, as it is now 
constituted, was re-established at 
Langley Field in the Summer of 1919. 

The photographic laboratories and 
facilities of the Photographic School 
are probably unsurpassed by any sim- 
ilar school. Since its establishment 
three years ago, upward of fifty offi- 
cers and one hundred and fifty en- 
listed men have been graduated. 


Mexican Officers Visit Kelly Field 

General Covarrubias, of the Mili- 
tary College of San Jacinto, Mexico, 
with his staff, visited Kelly Field on 
May 16th and was highly pleased with 
the aerial demonstration given at the 
field and.much impressed with the 
possibilities of bombardment and at- 
tack aircraft in use against rebels and 
bandits in his country. The 2nd 
Photo Section took a number of pic- 
tures of the General’s party and they 
were developed, printed and dried, 
labelled and presented to the party 
before they left the field. Four for- 
mations of five planes each passed be- 
fore the reviewing stand in honor of 
the visitors. 


Admiral Fullam Praises Bombard- 
ment Pilots 

The morale of the Bombardment 
Group at Kelly Field went up another 
peg following Rear Admiral Fullam’s 
address in San Antonio recently on 
the “Possibilities of Aviation,” in 
which he praised the unparalleled 
feats of the bombardment personnel 
in the battleship sinking business last 


summer on the Atlantic coast and 
foretold some of the amazing pos- 
sibilities of aerial bombardment. 
course, the members of the Group 
know all these things, but they like to 
hear others say them just the same. 


\ 
Advanced Students at Kelly Field 
to Graduate 
The present class of student officers 
and cadets has about finished their 
advanced bombardment _ training. 
There has been only one major crash 
during the present class. Cadet Hal- 
pin, on May 16th, attempted to make 
a forced landing in a small muddy 
field and wrecked the aeroplane. He 
escaped without serious injury. 


Spraying New England Forest 

Following previous experience in 
connection with the spraying of trees 
by aeroplane, plans have been formu- 
lated for spraying a section of the 
New England forest by this method. 
Captain RawAgaaatoch; ‘Air’ Service; 
on duty with the Ist Squadron at Mit- 
chell Field, L. I., New York, was de- 
tailed on this duty and departed for 
Boston, Mass. He investigated land- 
ing field facilities in the vicinity of 
the forest to be sprayed, and has been 
in consultation with the representative 
of the Department of Agriculture 
who was assigned to conduct the ex- 
periment. 


Setting Up of Martin Bombers 

The L. W. F. Engineering Cor- 
poration recently completed setting 
up and testing the first of the thirty- 
five Martin Bombers to apply on their 
contract for the Government. The 
first plane was flown by the test Pilot, 
Lieutenant Wade, of McCook Field 
to the Aero Marine Plant at Keyport, 
New Jersey, to be used as a model 
Work is now in progress by the Cur- 
tiss Corporation in setting up at Mit- 
chel Field the first of the Martin 
Bombers which that corporation is 
building for the Army. This plane is 
now practically ready for test. It is 
understood that the Curtis Corpora- 
tion will turn out one Bomber per 
week, all of these to be set up at 
Mitchel Field. 


High Parachute Jump at Kelly Field 

Master Sergeant Chester W. Kol- 
inski, of the 90th Squadron, stationed 
at Kelly Field, San Antonio, Texas, 
made a successful parachute jump on 
May 24th from an altitude of 10,600 
feet, so far the highest jump made 
by any member of the parachute 
school during the present course. The 
training pack chutes were used, and 
the ship was piloted by Lieutenant J. 
H. Doolittle. Both chutes functioned 
perfectly. 


A Memorial at Love Field 
At the entrance to Love Field, Dal- 
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las, Texas, there now stands a small 
granite monument, which was dedi- 
cated on May 30th last in memory of 
the twelve officers and cadets of the 
Army Air Service who made their 
last flight at that field. As Love Field 
is to be abandoned as a flying field 
and may soon lose its identity, this 
landmark was erected in their honor. 
The memorial bears the individual 
bronze name plates which formerly 
hung in the Officers’ Club at that field. 

The dedicatory services were very 
impressive, and hundreds of people 
were present to pay their silent re- 
spect to the memory of the departed 
flyers. 

General William R. Smith, com- 
mander of the 36th Division and vet- 
eran of the World War, paid a high 
tribute to the momory of the men 
who gaves their lives during Ameri- 
ca’s hour of stress. He declared that 
the progress of the aeroplane in the 
last war has shown conclusively that 


this method of warfare will continue 


to grow in importance, and that in 
event of future wars a still greater 
part will be played by the plucky and 
fearless men of the air. ‘They are 
honored dead,” he said. “What they 
did in their struggles to master the 
air will be felt immeasurably as time 
flies on. Those martyrs who staked 
their lives in preparing for their need- 
ed service overseas did not die in 
vain. We owe them all honor and 
credit.”. As he stepped from the 
raised platform, he swept his cap 
from his head, which was the signal 
for the planes sent from Kelly Field, 
Ellington Field, Post Field and Love 
Field to take the air and circle the 
field. .The planes rose gracefully and 
passing over the memorial shaft in 
rapid succession showered wild flow- 
ers upon the granite slab. 

Other speakers were Herman 
Whisnant, who was_.an officer of the 
First Division and lost his leg in the 
Soissons campaign; Charles L. De- 
Bow, chairman of the arrangements ; 
Major Jed C. Adams, and Mrs. 5S. 
M. Fields, president of the Southern 
Memorial Society, who placed beauti- 
ful wreaths on the stone, with short 
impressive. and touching remarks. 
Near the front of the shaft the em- 
blem of the American Air Service 
was placed by the women of Love 
Field. 

The officers and cadets whose name 
plates are on the monument are as 
follows: lst Lieut. Rex Everett Field, 
2nd Lieutenants Charles James Hyde, 
Parker Pruce, John Maxwell Widen- 
ham, Arthur Anthony Sego, Jr., 
Ralph -Phelps Collier, Robinson E. 
Bidwell and Cadets Victor Leon Den- 
nis, John -William Albert Insinger, 
Ralph Eldon Stall and James Forest- 
er Dick, 

This. memorial was the idea of 
Lieutenant Marion G. Putnam and 
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was his personal contribution to the 
memory of these men, many of them 
having been his friends. 


General Patrick Visits Chanute 
Field 

General Mason M.. Patrick, Chief 
of Air Service, and his party, arrived 
at Chanute Field by aeroplane from 
Milwaukee on Wednesday, May 31st. 
The officers comprising the party were 
Major H. A. Dargue, Major P. Van 
Nostrand, Major Wm. C. McChord, 
Air Officer, 6th Corps Area; Capt. 
W. C. Ocker and Lieut. H. K. Ramey. 
General Patrick made a thorough in- 
spection of the field and left on Fri- 
day, June 2nd. Major Van Nostrand 
remained at the field and accompanied 
Lieut. Frank M. Paul on a cross 
country trip to Iowa City, Iowa, and 
thence to Scott Field, Belleville, Ill. 
Lieut. R. R. Fox also made this trip, 
the purpose of which was to map an 
air route from Scott Field to Chanute 
Field and other points. 


{ 
Aerial Ambulance 


Under orders from the Department 
of War all flying fields in the United 
States are to be equipped with the 
new type of aero ambulance recently 
developed by the engineering division 
at Wilbur Wright Field, the largest 
aerial supply depot in the Army Air 
Service. 

Ambulances are in various stages 
of construction at the present time 
and will be delivered to the fields as 
rapidly as they are finished. 

The new type is known as the Cur- 
tiss J N 68. It is driven by a 180 
horse power Hispano motor. 

The litter carrier or stretcher com- 
partment is located in the fuselage 
near the center. It is entered through 
a door in the side and extending 
across the top. It is connected with 
the physician’s cockpit by means of 
portholes. The pilot’s cockpit is right 
out in front. 

The first model built has been suc- 
cessfully tested and given the official 
O.:K. by the department. 


Promoting the Establishment of 
Landing Fields 

The trip recently made by Captain 
St. Clair Streett, Air Service, on duty 
in the Airways Section, Office Chief 
of Air Service, for the purpose of 
making a general survey of landing 
field facilities in the Eastern and 
Middle West sections of the United 
States, was productive of excellent 
results and, it is believed, will ulti- 
mately result in the ‘establishment of 
a network of landing fields in these 
sections of the country which will go 
a long way in not only extending the 
field of commercial aviation but also 
in increasing the element of safety in 


flying. 

In the various localities visited by 
Captain Streett the various commer- 
cial aeronautical concerns, as well as 
the municipal authorities, aero clubs, 
chambers of commerce, etc., were 
made acquainted with the efforts be- 
ing made by the Army Air Service 
to encourage the growth of commer- 
cial aviation. Captain Streett states 
that at those places visited where com- 
mercial aviation concerns had been 
actively operating there prevailed a 
marked enthusiasm for aviation and a 
willingness to co-operate in any man- 
ner possible. It is his contention that 
it is the duty of every Army pilot to 
educate the public in the safe and 
sane usage of the aeroplane; with the 
fact that by its use one is enabled to 
cover long distances in a short space 
of time; that with the existence of 
adequate landing fields regular sched- 
ules of flight can be maintained with- 
out interruption, since with aviation 
equipment developed to its present 
degree of efficiency it is very seldom 
nowadays that it is found necessary 
to postpone flying on account of un- 
favorable weather conditions. 

Aside from the primary purpose of 
the trip, that of boosting commercial 
aviation and securing all available in- 
formation on landing field facilities, 
much useful data was obtained which 
will aid in the preparation of stand- 
ard maps. 

The itinerary of the trip was as 
follows: Moundsville, W. Va.; Co- 
lumbus, Ohio; Dayton, Ohio; Indian- 
apolis, Ind.; Louisville, Ky.; Camp 
Knox, Ky.; Kokomo, Ind.; Wabash, 
Ind.; Lafayette, Ind.; Rantoul, Iil.; 
Belleville, Ill.; St. Louis, Mo.; Ful- 
ton, Mo.; Kansas City, Mo.; Fort 
Leavenworth, Kan.; Lincoln, Neb.; 
Omaha, Neb.; Des Moines, Ia. ; Cedar 
Rapids, Ia.; Iowa City, Ia.; Daven- 
port, Ia.; Monmouth, Iill.; Chicago, 
Ill.; Milwaukee, Wis. ; thence back to 
Dayton, Ohio; Toledo, Ohio; Camp 
Perry, Ohio; Cleveland, Ohio; Buf- 
falo; N& Ys; Rochester, N. Y.; Syra- 


cuse, N. Y.; Utica, N. Y.; Schenec- 
tady, N. Y.; Albany, N. Y.; Boston, 
Mass.; Hartford, Conn.; New York 
City; Baltimore, Md.; Washington, 
DoE 


Despite the fact that for five days 
during the trip between Dayton and 
Rochester rainy weather prevailed 
practically the whole time the plane 
was in the air, the whole trip was ac- 
complished without incident. The 
plane used was a DH4B, which cov- 
ered approximately 4,000 miles, the 
entire trip consuming five weeks. 


Dr. S. M. Burka, of McCook Field, 
accompanied Captain Streett on the 
trip from Dayton to Omaha and re- 
turn, while Lieutenant George W. 
Goddard was the passenger on the 
remainder of the journey back to 
Washington. Photographs were taken 
of all possible landing places when- 
ever the weather permitted, and 
sketches were made of all fields 
visited. 

Data was obtained from commer- 
cial aviation operating companies on 
their past operations and on their 
plans for the future. -A’ number 
of cities visited either have ade- 
quate landing facilities or contem- 
plate the immediate establishment 
of same, viz.: Louisville, Colum- 
bus, Kokomo, Wabash, St. Louis, 
Fulton, Kansas City, Lincoln, 
Omaha, Des Moines, Davenport, 
Monmouth, ' Chicago, Milwaukee, 
Buffalo, Rochester, Utica, Schenec- 
tady, Albany, Boston, Hartford and 
Baltimore. At the present time facili- 
ties are available at all of these cities 
where landings can be effected, and 
at every one of these cities the Cham- 
ber of Commerce and civic officials, 
as well as commercial aeronautical 
firms, invite Army and civilian pilots 
to use their facilities. Detailed in- 
formation with regard to the landing 
facilities at the above-mentioned lo- 
calities can be obtained from the Air- 
ways Section, Office Chief of Air 
Service, Washington, D. C. 


U. S. Army Type Aerial Ambulance 
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A British Cross-Channel Seaplane Serivce 


An Air Ministry communiqué, issued on 
June ‘14th, makes a definite statement as 
to the cross-Channel seaplane undertaking 
which has for some time past been the sub- 
ject of vague rumor. The scheme, which 
is to be operated by a company now in 
process of formation, probably with the 
title of “The British Marine Air Naviga- 
tion Company,” has been approved by the 
Air Ministry, and will be operated under 
the general terms of the subsidy scheme 
which was published in June, 1921. 

Services are to be run by seaplane be- 
tween Cherbourg and Southampton, and 
Le Havre and Southampton, the main ob- 
ject of the scheme being (a) to shorten 
the cross-Atlantic journey to London by 
picking up passengers at Cherbourg and 
bringing them to Southampton, and (b) to 
speed up the London-Paris service via 
Southampton and Le Havre by carrying 
passengers and mail by seaplane instead of 
by boat. Subsequently, it is proposed to 
operate a passenger and mail service be- 
tween Southampton and the Channel Isles. 

The services are to be carried out by 
aircraft designed and built by the Super- 
marine Aviation Works, Ltd., of South- 
ampton. The scheme has the support of 
the London and South-Western Railway 
Company, who will actively co-operate in 
the matter of through bookings and railway 
connections, and the French railway com- 
panies concerned are to assist by providing 
suitable train connections for the through 
route to Paris. 

The operating company will receive as 
subsidy 25 per cent of the gross earnings 
from passengers, goods and mail, plus a 
payment of £1 10s. per passenger and 14d. 
per lb. of goods carried. These latter 
sums are half of the similar payments 
made on the London-Paris route. 


= 


This enterprise marks a very important 
step forward in the development of real 
commercial aviation, and everyone who is 
acquainted with the history of the Super- 
marine Aviation Works, Ltd., will hope 
that the venture will be as successful as it 
deserves to be, and will bring to them—as 
the constructors of the machine to be used 
—an adequate reward for their persistent 
faith in the value of marine aircraft for 
transport purposes. 


_ French Aero Salon 
December 15th next to January 2nd, 
1923, is the date fixed for the next French 
Aero Salon—the eighth—to be held, as 
before, at the Grand Palais. The exact 
title has been changed to “Exposition In- 

ternationale de 1’Aeronautique.” 


Italian Competition Entries 


The results of the entries to the Inter- 
national Idro-Aviation Race of the 
Schneider Cup which closed on May 3lst, 
according to the Italian National Aero- 
nautical Federation, are as follows: J/taly 
—5 machines—Two of the Macchi Firm, 
two of the Societa’ Idrovolanti Alta 
Italia and one of the Pegua & Co. Among 
these three must be chosen. france—2 
machines to be designated. England—2 
machines to be designated. 

The results of the entries for the An- 
gelo Berardi Balloon Race are the fol- 
lowing: Jtaly—8 ballons. Belgium—2 bal- 
loons, 

The Berardi Balloon 
place June 4th in Milan. 

The entries for the International Race 
for the Tyrrenean Cup and Grand Prize 
of Italy have been deferred until June 
30th, 1922. 


Race will take 


The Gloucestershire Mars I with 450 H.P. Napier Lion and Capt. ‘James, who piloted the 
machine recently in England at 210 miles per hour 
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S. B. A. C. Officers 

Mr. C. R. Fairey, M. B. E. (Chairman 
of the Fairey Aviation Co., Ltd.), has been 
elected Chairman of the Society of British 
Aircraft Constructors for the year 1922- 
23. Capt. P. D. Acland (Vickers; [ig 
has been elected Vice-Chairman and 
Sqdn.-Comdr. James Bird (Supermarine 
Aviation Works, Ltd.) Hon. Treasurer. 

Sir Henry White-Smith, C. B. E., the 
retiring Chairman, who has been Chairman 
of the Society since its formation in 1916, 
becomes Past-Chairman. 


Twenty-Nine Days vs. Eight Days by Air 

The Postmaster-General states that the 
air mail for Baghdad which was dispatched 
from London on May 18th reached Bagh- 
dad on May 26th. This was a particularly 
notable achievement, as the normal time 
occupied in transmission by the combined 
ordinary and air route is between 11 and 
18 days, and by ordinary route all the way 
it is about 29 days. 


Dutch Parcels Air-Post 

The Postmaster-General announces that 
parcels addressed to any part of Holland 
may now be posted for conveyance from 
London to Rotterdam and Amsterdam by 
air and for express delivery by the Dutch 
Post Office. Parcels will be accepted at 
the Post Offices in London and in the 
larger provincial towns where air parcels 
for Paris and Brussels are already ac- 
cepted. The scale of charges, inclusive of 
express delivery at the place of destination, 
will be as follows: For parcels weighing 
up to 3 Ib., 4s.; 3-7 Ib., 7s. Gdoe 7-Uieeee 
10s. 6d. On parcels addressed “Poste 
Restante” the charges will be 6d. less. 

There will be two dispatches by air each 
day. Parcels posted in London overnight, 
and, in the provinces, in time to be included 
in the night parcels mails to London, will 
normally be forwarded by air next morning 
and delivered in Rotterdam and Amster- 
dam the same evening, and in other parts 
of Holland by the second morning after 
posting. They should thus reach their 
destination two or three days earlier than 
if sent by the ordinary parcel service. 


Another Polar Trip 

Plans for Major Tryggve Gran’s aero- 
plane flight across the North Pole from 
Spitzbergen are well under way. With 
his expedition he has been in Spitzbergen 
since May 29, and the company is now 
engaged in a survey of conditions in the 
neighborhood of Mourning Bay looking to 
the choice of a starting point. 

With Major Gran are the relief pilot, 
Lieut. Richards, formerly of the British 
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Royal Air Force, who holds the record 
for the fasted flight from India to Lon- 
don; Thorlief Haug, a famous Norwegian 
skiing expert, and Jacob Tullin Thams, a 
navigator. They left Christiania May 20, 
without knowledge that Capt. Roald 
Amundson was then on his way to Nome 
to make ready for his projected flight 
across from Point Barrow, Alaska, in 
the opposite direction to that which they 
contemplate. 

Aftenposten, the newspaper, is bearing 
the expense of the expedition, together 
with friends of Gran. Gran intention- 
ally kept secret that he would try to cross 
the North Pole, to exclude competition. 

Officially, the expedition’s only deter- 
mination is to find out whether aeroplanes 
can be useful to help seal hunters. 

“Aeroplanes will quickly be able to find 
the seals’ resting place and instruct hunting 
boats by wireless,’ Gran said before leav- 
ing Norway. 

Major Tryggve Gran is one of the 
great adventurers of Europe. He comes 
of a noble Norwegian family and has been 
flying for the past twelve years. He was 
one of the first aviators to loop the loop, 
and in 1914, when a Lieutenant in the Nor- 
wegian Navy, made the first aeroplane 
flight across the North Sea. 

One incident of this flight illustrates 
vividly the strides that have been made 
in aviation in recent years. In 1914 there 
was no such thing as an inclinometer, and 
knowing that he must fly through fog, 
Gran hung a lead plummet on a string 
before him in his cockpit. He had need of 
it, too, for in the course of his flight, and 
in the midst of the heaviest sort of a fog, 
he found the plummet hanging clear out- 
side the cockpit. He was flying upside 
down! 

Duirng the war Gran was a Major in the 
British Royal Force, commanding a bomb- 
ing squadron in France. At the close of 
the war he became identified with the 
transatlantic projects, and went to New- 
foundland as navigator of the Handley- 
Page Atlantic, commanded by Vice-Ad- 
miral Mark Kerr, which remained 
weatherbound at Harbor Grace while 
Hawker and Raynham adventured and 
failed, and while Alcock and Brown ad- 
ventured and succeeded. The Atlantic was 
not ready fof her attempt when the N-C 
boats got away from Trepassey to carry 
the American flag first across the sea by 
air. 

Aviation is but one of the daring sports 
that Gran has espoused. Famous from 
boyhood for his skill on skis, he went with 
Scott to the Antartic in 1910 and was one 
of those who discovered the gallant ex- 
plorer’s body in 1912. 


British Subsidy 
In the course of a speech at the Annual 
Reunion of the Independent Air Force, in 
London, Captain Guest, Secretary of State 
for Air, stated briefly what the subsidy 
arrangement did for British constructors 
as follows: 


(1) a direct payment of £3 per head 
per passenger that they carry; (2) ma- 
chines on a hire purchase system at a total 
cost of three-quarters of their value; (3) 
change cf machines at the companies’ will; 
(4) meteorological services free; (5) use 
of aerodromes and sheds at a nominal 
charge; (6) Wireless and communication 
facilities gratis; (7) lighting services for 
night-flying purposes; and (8) benefits of 
Inspection and Research. 


New Type Seaplane 


The London correspondent of the New 
York Herald states that an aeroplane that 
according to its inventors promises to 
revolutionize flying soon will be submitted 
to practical test, according to information 
in aviation circles here. It is said to be 
unlike anything ever constructed before 
and is really a ship with wings. The ut- 
most secrecy is maintained as to the de- 
tails of its construction but it is said to 
mark the beginning of an aerial navy. 

The plane is so constructed that it will 
not only float in calm waters, but it is 
claimed will be able to ride the roughest 
seas with the same security as an Atlantic 
liner. It is claimed that it will be equally 
airworthy. The hull is long, light and 
slender, without bulkheads. The elasticity 
of the hull which will make this possible 
is the outcome of many years’ scientific 
research. The new machine will be a vast 
improvement on the present type of 
amphibians. 

The experimental machine carries but 
seven persons, but designs for larger ones 
have already been made. The aeroplane 
will carry four or six engines and will be 
capable of traveling 100 miles an hour. 
It will be equipped with fog horns, 
anchors and riding lights. When not in 
the air it can travel on the water and thus 
accompany a battle fleet under all condi- 
tions. 


Machines designed chietly for commer- 
cial service will be able to cross the At- 
lantic Ocean in less than forty-eight hours, 
it is claimed, carrying a heavy load. 


New Dutch Company 


The aeroplane manufacturing industry in 
the Netherlands is being extended by the 
establishment at Rotterdam of a new con- 
cern, to be known as the National Aircraft 
(N. V. Nationale 


This enterprise is to 


Manufacturing Co. 
Vliegtuig Industrie). 
be financed by Dutch capital exclusively 
and is to have a new factory built specially 
for aeroplane production—Commerce Re- 
ports. 

The Fokker Aeroplane Works at Veere, 
the Netherlands, 
order for 10 “F. 111” passenger aeroplanes, 


are now executing an 


each equipped with a 350 h. p. Rolls-Royce 
engine. These follow 4 similar machines 
already constructed and forwarded to Ber- 
lin as the equipment for a new aeroplane 
service between Konigsberg and Moscow, 
which is being established by the Russo- 
German Navigation Co. It is announced 
in the Dutch press that the Soviet Govern- 
ment has already executed a mail carrying 


contract with the new company. 


In the first three months of the current 
year, 18 flying machines valued at $84,248 
have been exported from the Netherlands, 
as compared with 7 machines valued at 
$45,000 in 
1921. Of the 18 machines exported this 
year, 10 have gone to Russia, 2 to the 
Dutch East Indies and 4 to Germany, the 


destination of the other two not being 


the corresponding period of 


known.—Commerce Reports. 


The Vickers “Vulcan,” with 350 H.P. Rolls Royce engine, to be used by the Instone Air Line 
on Trans-Channel Services 
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The New Two-Seater Junkers 
Monoplane 

The new two-seater Junkers monoplane 
is built to the designs of Dr. Junkers of 
Dessau. Owing to the activities of the 
Aeronautical Commission of Control— 
which prohibited the building of aircraft 
in Germany up to May 5th—the machine 
had to be built in another country. Ex- 
perimental work on this particular type has 
occupied some 15 months, and has included 
tests to discover a satisfactory engine, 
experiments with wings arranged at the 
bottom of the fuselage as in previous 
Junkers’ monoplanes, and finally with the 
present arrangement. 

Like the previous Junkers, the machine 
is of all-metal structure, using the charac- 
teristic corrugated thin sheet duralumin 
covering. The wing, of thick section, 
built on multiple tubular spars, is of 11 
metres span and is built in one piece. It 
is attached to the top of the fuselage; and 
its leading edge is cut out to accommodate 
the pilot’s head—very much as in the case 
of the Fokker F.III type. 

The wing is also recessed on its under 
surface to accommodate the petrol tank— 
which is fixed actually to the top of the 
fuselage behind the pilot, but is enclosed 
by the wing when this is in position. 

Behind the pilot and under the wing is 
a passenger cabin, large enough to accom- 
modate two passengers, with a side en- 
trance on the starboard side. 

The undercarriage consists of two axles, 
hinged to a sort of rudimentary keel be- 
low the breast of the fuselage, a pair of 
thrust tubes, lying behind the axle, but 
also approximately horizontal, and a nearly 
vertical telescopic strut, fitted with shock 
absorbers fixed to the axle ends and to the 
fuselage side. 

The engine is one of the 50 h. p. 5 
cylinder radial air-cooled Siemens Halske 
type, fitted to the nose of the fuselage, 
and very thoroughly cowled in. The direct 
driven air-screw carries on its boss a for- 
ward projecting cylindrical nose of some 


length, which is meant to protect the engine 
from contact with the ground in case of 
the machine standing on its nose. 

The machine is designed for high-speed 
special transport work—such as newspaper 
work of the type associated with the name 
of Mr. Cobham in this country. Normally 
with full tanks it carries one passenger 
and a fair amount of baggage. With re- 
duced fuel or with little or no baggage 
two passengers may be carried. 

No precise details of dimensions, weight, 
or performance are yet available, but it is 
hoped that these may be available shortly. 


New Safety Devices for Aeroplanes 

As we note from time to time improve- 
ments in construction tending towards 
greater safety in flying, the conviction is 
reached that the aeroplane has not yet 
emerged from its experimental stage and 
that, through the inventive genius of man, 
the aeroplane will eventually reach such 
a state of perfection as to eliminate any 
further cause on the part of the skeptical- 
minded to characterize flying as hazardous. 

In England there have recently been in- 
troduced two new devices for the aero- 
plane, both of them having to do with 
landings, admittedly one of the most 
difficult features of the art of flying. One 
of these devices is a shock-absorbing type 
of under-carriage and the other is a self- 
sealing gasoline tank designed to with- 
stand the stresses set up by gun fire and 
in crashing. 

The first-named invention, the oleo- 
pneumatic under-carriage, which has been 
designed by A. V. Roe & Co., of London, 
England, manufacturers of the Avro 
“Viper,” should prove of great value in 
reducing the risk of landing on bad ground, 
and should also be of value for early train- 
ing and night flying purposes. The Aero- 
plane, London, gives the following descrip- 
tion of this invention: 

“This gear consists of two main under- 
carriage legs which are coupled at the 
base to the axle, the axle again being 
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hinged by two horizontal tubes to the bases 
of two steel tube Vees situated in line 
with the front legs. The main legs carr 
a shock-absorbing device which consists 
of a combination of oil and rubber, and it 
is so designed that about half the travel of 
the telescopic leg is taken on the oil before 
the rubber is picked up. The detail of the 
oil valve is “interdit.’ The rubber shock 
absorber is in the form of separate rings, 
so that no trouble is entailed in replacing 
any particular broken or frayed portion. 


On the ground the weight of the machine 
is carried by a combination of oil and 
rubber, and as the machine takes off the 
plunger sinks to its lower limit of travel. 
On landing the oil takes the first shock, 
so that by the time the rubber comes into 
play there is sufficient oil. beneath the 
plunger to prevent bouncing. Mr. Hinkler 
(pilot of the Avro “Viper” testing this 


undercarriage) by changing his usual 
faultless method of landing, has been 
demonstrating how this undercarriage 


defies even the most ham-handed of pilots, 
by deliberately flattening out at various 
heights ranging up to 20 feet from the 
ground and then “pancaking,” and also 
by landing at 80 m. p. h. with very little 
flattening out, but it seemed that no 
amount of effort on his part could induce 
the machine to bounce. It pulls up in a 
remarkable short run, and owing to the 
wide track of the wheels (6 feet) it is 
possible to navigate on the ground at 
almost any sane speed. 

From the demonstration, which one wit- 
nessed, it would seem that the Avro 
“Viper” so equipped could land and get 
out of the smallest and roughest of fields 
possible without any trouble. As a train- 
ing machine it might tend to give newly 
fledged pilots too much confidence and 
make them careless when passing into less 
‘robust machines, but for fully trained 
pilots it would seem almost ideal and 
guard the machine against almost any type 
of cross-country flying accident.” 

The Crash-proof gasoline tank, above 
mentioned, styled the “Silvertown Anti-fire 
Self-Sealing Petrol Tank,’ which was 
awarded the-first prize in the British Air 
Ministry competition, calling for fuel tanks 
that will withstand machine gun fire anc 
crashes without leakage of contents, and 
which tanks were subjected to the most 
rigid and exacting tests, is described by 
the same publication as follows: 

“The metal shell or tank proper consists 
of thin-gauge metal plate butt welded tor 
gether and of such a form as to permit of 
a large increase of capacity before. bringing 
any tensile stresses to bear on the metal, 
with the result that the seams successfully 
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withstand the stresses set up by gun fire 
and in crashing. This end is achieved by 
dishing inwards each side of the complete 
tank. 

“The patent detachable cover is made of 
a high-grade rubber about a quarter of an 
inch thick, formed with an opening large 
enough to permit of the introduction of 
the shell. This opening is then closed with 
a closure piece of the same material suit- 
ably fastened in place, and it is claimed 
that this detachability renders the cover 
superior to any previous device. The cover 
can be manufactured and stored apart from 
the metal shell, and the latter can be re- 
moved from its cover and replaced at any 


time, without in any way causing damage 
to either. 


“The judges appointed by the Air 
Council consider that the competition has 
resulted in the achievement of the objects 
for which it was instituted, and has pro- 
duced a type of safety fuel tank which, 
although capable of improvement in several 
minor respects, is available for immediate 
introduction on Service and Civil air¢raft, 
and which, for a slight increase of weight 
over and above that of the standard Ser- 
vice steel tank, gives almost complete im- 
munity from fire, either in a crash or in 
action with enemy machines.” 


A New Low-Power German Radial 
Air-Cooled Aero Engine 


IMITED as Germany is to the 
use of engines not exceeding 60 
h.p. for single-seater civilian 
aeroplanes, there is little doubt that 
the next two years, after which time 
the position is to be reconsidered, 
will see considerable progress made 
in the efficiency of German aircraft. 
The conditions imposed will force 
Germany, if she wishes to fly at all, 
to make such improvements in her 
aircraft as will enable it to do the 
work required with the limited power 
permitted. Thus, the restrictions 
may very easily turn out ultimately 
to be blessings in disguise. While 
other nations continue, in the main, 
te rely on power and more power, for 
increase in performance, load carry- 
ing or whatever purpose the particu- 
lar design is being used for, Germany 
is prevented from taking this short 
cut, and will, of necessity, have to 
effect the necessary improvements by 
more efficient structural and aerody- 
namical design. ; 
Whether in anticipation of a limit 
of 60 h.p. for single-seaters we can- 
not say, but the fact remains that, 
just about the time when the latest 


Front View 


regulations came into force (May 5) 
the Siemens-Halske firm, of Siemens- 
stadt, near Berlin, completed and 
tested a small radial air-cooled five- 
cylindered engine of approximately 
60 h.p. In view of the fact that, up 
to the present, Germany has not pro- 
duced many engines of this size, it 
may safely be assumed that the new 
Siemens-Halske engine is likely to 
become popular in Germany in the 
near future. The new engine has, we 
understand, been thoroughly tested, 
and is said to have given good re- 
sults. We regret that no figures of 
weight, revolutions, consumption, 
etc., are available at the moment, but 
the following general description may 
not be without interest. 


As will be seen from the accom- 
panying photographs, the Siemens- 
Halske engine, with but five cyl- 
inders, is of very clean appearance, 
and should not, with suitable cowling, 
offer a great deal of air resistance. 
It is of the four-stroke type, with two 
valves to each cylinder. The bore is 
100 mm., and the stroke 120 mm. 
The cylinders are of steel, with alum- 
inium jackets having fins machined 
on them for cooling. The pistons are 
also aluminium, or aluminium alloy. 


The aluminium crank-case is in 
two halves, and the flanged cylinder 


bases are bolted to it with four bolts. 


each. As already mentioned, there 
are but two valves per cylinder. The 
inlet valve is operated by double 


rockers actuated by a push rod from y» 


the cam gear’on the front of the en- 
gine. The exhaust valve is oper- 
ated, also via push rods, by a single 
rocker arm, placed between the two 
rockers of the inlet valve. All rock- 
er arms are carried in ball bearings. 
The valve stem guide of the exhaust 
valve is situated inside tubular T- 
piece, so that the exhaust gases es- 


cape through two openings. We be- 
lieve that the manufacturers have de- 
signed a standard exhaust ring col- 
lector for this engine, so that from 
each exhaust valve cage, two short L- 
pipes run to the exhaust ring, which 
is placed behind the cylinders, and 
from which a single exhaust pipe 
projects upward in the typical Ger- 
man style. In the accompanying pho- 
tographs this exhaust collector ring is 
not shown. 


The rear portion of the crank-case 
contains the induction chamber, from 
which the various inlet valves are sup- 
plied through straight induction pipes 
bolted to the crank-case, and to the 
inlet valve cages. In the front por- 
tion of the crank-case are housed the 
cam discs and the thrust race. Need- 
less to say, the camshaft, which is 
in two parts, runs in ball bearings. 
The high tension leads to the spark- 
ing plugs are housed in a ring on the 
front of the engine, and a single pipe 
carries all the leads from the mag- 
neto, which is mounted on a platform 
on the rear cover of the engine. The 
oil pump, which forces oil through 
the hollow crankshaft to the big ends, 
is also mounted on the rear cover of 
the crankcase. In its present form, 
the engine is provided with but one 
magneto, and there is only one spark- 
ing plug per cylinder, but we under- 
stand that, if desired, the manufac- 
turers can supply the engine with 
complete dual ignition. 


We hope that later some particu- 
lars relating to weight, r.p.m., fuel 
and oil consumption, compression 
ratio, etc., may become available, 


when we shall hope to publish them 
in AERIAL AGE. 
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Bird Flight Principles Compared to the 
Modern Aeroplanes 


By F. F. Davis 


HE study of bird flight resulted in 
men learning to fly, but have they 
not failed to use the great lesson of 
the bird’s economy of power? And is the 
aeroplane, as we know it today, the best 
type of flying machine that can be built? 
To many, bird flight is a profound mystery, 
and some say it is impossible to learn 
much concerning it. Valuable information 
may be gained, however, by reading the 
works of the following: Etienne Jules 
Marey, Otto Lilienthal, F. W. Headley, 
James Bell Pettigrew, J. W. S. Rayleigh, 
Prof. S. P. Langley and many others. It 
will be found that some of these men have 
made long and careful studies of bird- 
flight and have used many instruments of 
their own invention for just that purpose. 
By the use of electricity and photography, 
data has been gathered on the movement 
and power of birds’ wings, close enough 
for practical purposes. It is found to be 
something like the following: 


Wing Sutport- Weight Horse 

Span img Area ower 
Condor. 9-10 ft 10 ft. 17 |b. 0.05 
Turkey B’zard 6 ft. Baltes 5 lb. 0.015 
Wild Goose . Qe/ tt: 9 lb. 0.026 
Pigeon ..... 0.7 ft 1 lb. 0.012 
Hu’ming BPird O.3iin' * 1002 Ib. 0.001 


Enough Birds to Use One Horsepower 


Wild Geese ..346 lb. 101 sq. it. 0.27 sq. ft. per Ib. 
Pigeons . ~ 8ouben 58 sda ttn Ol7 esdott) per Ib, 
Hu’ming Bi rds 15 lb. 26 squit. 1.73\sq. ft, per ib: 


By sjuare feet is meant, square feet of 
supporting surface. 

The best commercial monoplanes and bi- 
planes carly in 1922 did not carry in ex- 
cess of twenty pounds per horsepower 
total weight, and the pay loads were near 
these figures: 
janie seeps oer ee 3.54 lbs. per horsepower 
Zeppelin Staaken ..1.77 lbs. per horsepower 
Bleriot \lammoth .4.29 lbs. per horsepower 
JB) deh cin Senate cis 4.77 lbs. per horsepower 
Spadmo-oo eect 5.92 lbs. per horsepower 

Aeroplane engines weigh from 1% to 
more than 2 pounds per horsepower, and 
yet two pounds of the muscles which move 
birds’ wings give only a very small part of 
one horsepower. 

Aeroplane builders took the soaring or 
sailing bird for a model, but the flapping 
wing birds are far more economical in 
power expenditure. It is thought by many 
that in order to procure the same economy 
of power attributed to birds, it would be 
necessary to imitate every movement of 
the bird’s wing, but in making machines to 
substitute the worth of the human hand 
(some far more complex than the flying 
machine we are thinking about), different 
movements are nearly always used to do 
the same work and it has been done 


faster and cheaper, too. Now the hand 
and arm perform more difficult and com- 
plicated movements than the wing of any 
bird. 

For more than 25 years I have taken 
a deep interest in flying machines, having 
studied those that can fly to understand 
why they fly, and those that do not fly, to 
understand the reason for failure and to 
ascertain the good points in those failing 
to discover what features might be made 
use of. In 1919 I built a model flying 
machine on an entirely different principle 


’ from the aeroplane, which ran with a 2% 


horsepower bicycle engine; it was geared 
back from the engine, but the engine was 
run up to its full speed. It is taken apart 
and is now in storage and I am anxious to 
build another as I now have more time, 
lighter materials and less to interfere with 
me while at work. I do not know of many 
men working on machines using this prin- 
ciple, but I am anxious to see some one 
build one well enough to show that it is 
far better than the aeroplane which has a 
propeller revolving cross-wise from the 
line of flight, giving a thrust of little more 
than three pounds per horsepower, with a 
great amount of wing surface that is a 
constant drag, that requires a_ specially 
prepared landing field and lands at a high 
rate of speed. 

More people should study the flapping 
wing birds, swans, geese, ducks and many 
smaller birds, to appreciate the long dis- 
tances they travel in a short time without 
depending on air currents. 

It has been said that the reason birds 
fly with so little power is because they 
are so small, but study the figures given 
above comparing them with those stated in 
Prof. S. P. Langley’s book “The Greatest 
Flying Creature” and this “reason” does 
not hold true. 

The smaller the bird the greater the loss 
of power, and the more surface per pound 
required for its support. The swan weighs 
as much as 28 pounds and carries this 
weight far and fast on wings that are 
small for its weight. This is not done by 
any trick, but by a scientific principle of 
getting a fulcrum on the air, which is about 
773 times lighter than water. The wing is 
a lever of the third class. 

In making a machine to do the work of 
a hand or a wing or a leg, it is, of course, 
always better to use rotary motion rather 
than backward and forward motion in all 
parts that are suited to it and to use as few 
parts as will do the work in the right way 
with the least power. 

It is important that our men of today 
use as a foundation the scientific knowledge 


422 


that these pioneers have recorded in their 
books, and combine it with a knowledge of 
modern machinery and methods. It is not 
important to the world generally who hits 
upon the idea, but it is very wee that 
some one does. 

When the main principle of bird-flight 
is applied to transportation then civilization 
will take its next and greatest leap forward. 

I wish to find others who are working 
along the same lines and would like to 
correspond with me. 

Let each one do his own thinking and 
build his machine in his own way, but an 
exchange of ideas would be good, and if 
anyone is of the opinion that I may have 
stumbled on any little bit of knowledge in 
my reading that they have chanced to miss, 
let them write to me at 268 Willis Avenue, 
Bronx, New York City. 


Hittle Tractor Hydro 


HE Hittle tractor. hydro record 
holder is of good design as its record 
of performance would indicate. Its 
record flight of 116 seconds has never been 
approached. The former record was only 
29 seconds, making Mr. Hittle’s flight all 
the more noteworthy. 
Every possible method was used to cut 
down weight and resistance in every part 
of the model. This resulted in a total 


weight of only 1.75 ounce and an excellent 


glide of 8.75 to 1. 

This model is a very stable flyer despite 
its light weight and large surface. It 
usually flies only 15 or 20 feet above the 
water but finishes up. its flight with the 
motor practically all unwound. 

Motor Base & Tail 

A single white pine stick 5/16” deep and 
45” long forms the motor-base. On the 
front the I. M. A. C. type of bearing for 
the propeller is bound and glued with a 
cellon base dope which is used on all 
joints. At the rear of the stick a piano 
wire hook for the rubber is attached. 

The horizontal tail consists of a pie- 
shaped plane measuring 8” x 12” attached 
to the underside at the rear of the motor- 
base. The rudder, measuring 3% to 3% is 
attached at the rear of the rubber hook to 
the horizontal plane. 

Wing 

The wing is built of two white pine 
beams with ribs and tips of bamboo. A 
span of 43” and a chord of 5%” makes an 
area of 215 square inches. A slight dihe- 
dral is given the wing. The trailing edge is 
longer than the entering edge and the ribs 
are somewhat oblique in order to secure 
an even spacing. 

The wing is fastened to the motor-base 
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with two bamboo clips which permit of 
adjustment. The wing is set at an angle 
of 4 degrees with the line of thrust. The 
wing tips are curved up slightly at the rear. 
Floats 

Two neat floats which take practically 
the whole weight of the machine are 
situated directly under the wing, just far 
enough to the rear of the center of gravity 
so that the model will not tip backwards. 
A single float of triangular section is just 
behind the propeller. The floats of bam- 
boo construction are fastened to the frame 
with streamline bamboo struts. 

The weight of the floats and struts com- 
plete with struts is only .23 oz. 

Power Plant 

The four-bladed propeller has a diameter 
of 10” with a theoretical pitch of 14”. 
Two two-bladed propellers carved alike 
from 54” thick planks are joined together. 
The blades are fairly narrow, tapering 
almost to a point at the tips. 
- Five strands of 3/16” flat rubber drive 
the propeller at about 760 R. P. M. when 
in flight. The rubber was only given 1500 
turns when it made its record flight and 
was wound less on the other trials, show- 
ing it to be capable of even longer flights. 


The Lathrop Tractor Model 
ATHROP’S tractor ‘has an official 
record of 240 seconds, which is the 
best performance ever officially made 
by a rubber-driven model in this country. 
On the record flight the model disappeared 
from sight at the end of four minutes and, 
from what the observers reported, it seems 
logical that the machine went much longer. 
It was never found, although the surround- 
ing territory was carefully searched. 

There is nothing in the details of the 
machine which needs a lengthy dicussion 
here as the drawings clearly show the 
general construction principles. There was 
one of the standard type of cans used on 
the machine attached at the center of the 
motor-base. Three strands of 3/16” flat 
rubber were used, giving the ten inch 
diameter twelve-inch pitch propellers a-90 
second-motor run. This run was sufficient 
to make the model climb out of sight on 
the several flights of the model before it 
was lost on the longest of all time. The 
motor base was about 3%” high. 

The total weight of this wonderful model 
was 11% ounces complete. Though this was 
a wonderful model it is not impossible to 
make one that will beat it! Mr. Lathrop 
worked long and hard on models before re- 
ceiving the reward but it is some reward— 
the longest officially timed duration flight 
of any model aeroplane ever flown any- 
where in the whole world and, for all the 
witnesses of the flight know, it may still 
be going! 


Cook 45 Riser 
HE Cook 45 riser is of the twin 
propeller, pusher type. The two 
propellers are 12 inches in diameter, 
carved from blanks 34 inch thick. They 


are alike except that they are cut to turn 
in opposite directions, both revolving out- 
ward from the center on top. The blades 
have a width of 1” and are 1/16” thick. 
They are  sandpapered, varnished, and 
finally balanced in order to ensure smooth 
running. Shafts of No. 16 piano wire are 
fastened in each and bent in a hook to 
receive the rubber. 

The frame holding the rubber is made of 
two white pine strips 39” long-and 34” x 
%" in cross section. In the front they are 
tapered, glued and bound with silk thread. 
A piece of No. 16 piano wire is bent to 
form two hooks for the rubber, and is 
bound on. These strips are separated by 
two “X’s” and a straight piece of bamboo 
3/16” x 1/16” in cross section, bound on 
with thread. The brackets for the pro- 
pellers are made from No. 12 wire flattened 
and drilled for the shafts, glued and bound 
to the strips. Small copper or brass wash- 
ers are used to reduce the friction. 

The front plane measures 14” x 314” and 
is made of 1/16” round bamboo. The three 
ribs are given the curvature of about 3/16” 
by bending the bamboo over a flame; any 
low flame such as a candle being satis- 
fatory for this. The rear wing is sur- 
faced on both top and bottom. The two 
wing spars are 3/16” x 1/16” set with the 
small edge up. They run the full length of 
the wing. The ribs are 1/16” -x.- 1%”, 
double, one on top and one below for each 
complete rib. The edges are of 1/16” 
square bamboo. The wing is covered on 
top and bottom with tissue paper. After 
covering the paper is treated with banana 
oil to shrink it. 

The landing gear is made of No. 16 
piano wire bent to the shape shown in the 
drawings. The wheels are cork, carved 
with a razor blade. They have a small 
piece of brass tubing for the axle bushing. 
All joints are soldered. The rear skid 
is also made of piano wire bent to shape 
and soldered. 

One and one-half ounces of strip rubber 
is divided between the two motors and is 
hung loosely between the two hooks. In 
emergency, if strip rubber is not obtain- 
able, long narrow rubber bands looped to- 
gether will do the work. In the front end 
the rubber should be attached to “S” 
hooks which permit it to be detached and 
wound up with a converted eggbeater. 
When winding the-rubber up, it should be 
stretched to 21%4 or 3 times its normal 
length and then gradually shortened as it 
is wound. In this way many more winds 
can. be safely given to the rubber. 


Pond Indoor Model 
Pr ie Pond indoor model is a very 
slow and consistent flyer. At a con- 
test in which this model made the 
flight of 170 seconds, the other two official 
flights were 160 and 164.6, making the 
average 30 seconds more than the former 


indoor world’s record. 
The builder of this model examined all 


of the available models around and 
selected parts on one and parts on another 
to copy for the present model. The best 
parts from each model were used. The 
resulting model won for the constructor a 
pair of racing ice skates. 

Frame 


The frame of the model is of balso 
wood. The front of the stick is strength- 
ened by a protective coating of Ambroid, 
about 34 of an inch back from the nose. 
This prevents the soft balso wood from 
being chipped and broken at the part of 
the motor-base which is most likely to be 
broken. 

The “cans” and tail-pieces are fastened 
to the motor-base by means of Ambroid 
cement. No experience of parts so fastened 
of coming loose was encountered. 

The. frame barely stands the strain put 
on it. Two strands of %” flat rubber are 
used. This amount of rubber with a little 
slack was wound 1125 turns on the record 


flight. 
Propeller 


The 12” oar used on this machine is also 
of balsa wood. It is very thin. The shaft 
was secured in place by a drop of Ambroid 
on both sides of the propeller. The tips of 
the propeller are rounded only slightly, as 
shown in the drawing. 

Wings 

The wing is of bamboo construction. 
The ribs, beams and tips are fastened to- 
gether by butt joints, with Ambroid cement. 
The wing is not very flexible in flight, but 
it is very flexible to handle. The incidence 
of the wing is adjustable to some extent 
by a fairly deep “can” at the rear of the 
wing. 

The tail-plane at the rear of the motor- 
base has two degrees of negative-incidence, 
which, with the bend in the motor-base, 
gives the model a rapid climb. The paper 
on the wing and tail surfaces is not doped. 
The wing tips are rounded to prevent the 
twisting of the wing due to any uneven 
pulling of the paper. 

The tissue paper was selected from 
about about 20 sheets for light weight. 

Weights 

The total weight of this machine is .19 
(nineteen hundredths) of one ounce. The 
weight is distributed as follows: Rubber 
motor .06; motor-base .05; propeller .03; 
wing .05 of an ounce. 

The total area of the wing is 62 square 
inches. The loading per square foot is 
144/62 x 19/100 = .441 ounces per square 
foot. With such a large wing and so little 
rubber, the speed of the model is just about 
the rate a person normally walks. 

The skid shown in the drawing in dotted 
lines is one suitable for using in case an 
R. O. G. machine is desired. 


Pond Tractor Model - 
HE tractor distance model designed 
by Bertram Pond is of standard 
design, with the exception of the hollow 
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spar motor-base used. The record flight of 
2,465 feet, accomplished on an unfavorable 
day, makes Mr. Pond’s flight more note- 
worthy. 

Even on a day when snow was on the 
ground a flight of 1,565 feet was made. 

It is the light yet sturdy construction of 
the model which makes it independent of 
weather conditions. The total weight with 
six strands of 3/16” flat rubber is 1.47 oz. 
The glide ratio with the propeller off (but 
with the rubber on) is six to one. 


Motor Base and Tail 


A channeled spar with walls .025” to 
028” thick with a cap of the same thickness 
glued on to it, forms the body of this 
machine. The stick is 3/16” x 7/16” in 
cross section and 33%” long. (See detail 
drawing in the June 19th issue of AERIAL 
AGE). The channel was gouged out with 
hand tools and sandpapered to size, which 
was held to limits by the use of a microm- 
eter. The cap was planed on a piece of 
plate glass for flatness, using a very thin 


cut. The cap was glued on with LePage’s 
glue after the inside had been doped with 
banana oil. 

The usual hook and bearing are fastened 
to the front and rear by Ambroid. Two 
7/16” opening “cans” are used to prevent 
the motor-base from buckling. 

The horizontal tail is formed of two 
bamboo strips with a split silk thread 
edging. The vertical member fits in the 
hollow of the spar, and it is of a shape to 
prevent warping. 

The weight of the motor-base complete 
with fin is .35 ounce. 


Wings 


The wing is built up in the standard way 
with round tips to prevent warping. To 
counteract the efficiency loss accompanying 
a large dihedral or the loss of stability 
when the center of thrust is above the cen- 
ter of pressure (due to the depth of the 
motor spark) the front wing spar has a 
decided offset downwards sufficient to 
make the proper incidence and dihedral 


with both wing beams flat on the motor 
base. Also the center of pressure is 
raised without increasing the dihedral. 
The right side of the wing has more inci- 
dence than the left to take care of the 
torque of the propeller. The clips which 
hold the wing to the motor-base weigh .27 
ounce. 


Power Plant 


The large 15” diameter 1914” pitch pro- 
peller is driven by six strands of rubber 
weighing .7 ounce. Propeller weight .15 
ounce. 


The rubber was given 825 winds on the 
record flight but will stand 1,200 as was 
proven later. 


This model holds the unofficial Hand- 
Launched Distance and Duration Records 
with 6,300 feet and 522 seconds to its cred- 
it. It is a consistent flyer, having made 9 or 
10 flights all over 1,500 feet. It usually 
climbs to a good altitude finishing up the 
flight in a very long but apparently steep 
glide, with the motor all unwound. 


PACIFIC MODEL AERO CLUB 
240 11th Avenue, San Francisco, Cal. 
Portland Chapter: c/o J. Clark, 
Hotel Nortonia, Portland, Ore. 
PACIFIC N. W. MODEL AERO CLUB 
921 Ravenna Blvd., Seattle, Wash. 
INDIANA UNIV. AERO SCIENCE CLUB 
Bloomington, Indiana 
BROADWAY MODEL AERO CLUB 
931 North Broadway, Baltimore, Md. 


PASADENA ELEM. AERONAUTICS CLUB 


Pasadena High School, Pasadena, Cal. 


CLUBS 


NEBRASKA MODEL AERO CLUB 
Lincoln, Nebraska 
BUFFALO AERO SCIENCE CLUB 
c/o C. Weyand, 48 Dodge St., Buffalo, N. Y. 
ILLINOIS MODEL AERO CLUB 
Room 130, Auditorium Hotel, Chicago, IIl. 
SCOUT MODEL AERO CLUB 
304 Chamber of Commerce Bldg., 
Indianapolis, Indiana 


MILWAUKEE MODEL AERO CLUB 
455 Murray Ave., Milwaukee, Wis. 


THE JUNIOR CLUB OF AERONAUTICS, 


KANSAS CITY, MO. 


CAPITOL MODEL AERO CLUB 
1726 M St., N. W., Washington, D. C. 
AERO CLUB OF LANE TECH. H. S. 

Sedgwick & Division Sts., Chicago, Ill. 


LITTLE ROCK MODEL AERO CLUB 
1813 W. 7th St., Little Rock, Ark. 
FLIGHT ASSOCIATION OF OTTAWA, CAN. 
c/o Mr. Oswald Barry, 
117 Albert Street, Ottawa, Canada 


(Concluded from page 399) 


second will be counted by lowering the 
red flag, the getaway signal being the 
lowering of both red and white flags. If 
any contestant has difficulty in starting his 
motor, his assistant starter will not raise 
the red flag, but, when the chief starter 
raises the white warning flag, will raise a 
blue flag, which is a request for a de- 
ferred start. Deferred starts shall be 
granted without penalty, except that no 
plane will be allowed to start after a delay 
of one hour. Any plane having once 
started cannot receive another start; how- 
ever, it may complete the race, though 
pee down, provided it can do so before 
Ds aah. 


10) HEV RINISE.: 


The finishing time will be taken when 
each plane crosses the finish line between 
the marks indicating this line, after having 
completed the full course, approximately 
240 miles. 


5. WINNER: 


The winner of first place in the race 
proper shall be the pilot who has com- 
pleted the full course in the shortest 
elapsed time, and second place the second 
best time, etc., provided the pilot is not 
disqualified. 


6. QUALIFICATIONS: 


All pilots must hold an Aviator’s license 
issued by the Federation Aeronautique 
Internationale and duly entered upon the 
Competitor’s Register of the Aero Club 
of America. ‘ 


7..RULES.OF THE RACE:. | 
(a) Pilots must hold a straight course 


after starting until they have gone the 
distance to be specified and marked.” 

(b) A plane overtaken must hold its 
altitude and a true course, in order that 
it may not in any way impede or interfere 
with a faster overtaking plane. 


(c) A plane overtaking a slower plane 
shall never pass or attempt to pass be- 
tween that plane and any pylon or captive 
balloon marking a turning point. 


(d) Pilots shall pass all turning points 
in plain view of the observing officials 
stationed at each turning point and at an 
altitude of not over 500 feet. 


(e) After crossing the finishing line, all 
planes shall continue on their course until 
they have attained the altitude of. 2,000 
feet, then they may turn and return to the 
Field, and land in that part of the Field 
assigned for landing and in so doing shall 
not cross the course or finish line. 


Any contestant breaking any of the fore- 
going rules of the course, or subsequent 
ones which may be officially announced in 
writing, shall, upon recommendation of the 
judges, be disqualified. 


6) PROTHS I Se 


No protest shall be considered unless 
presented in writing to the Contest Com- 
mittee of the Detroit Aviation Society, 
Inc., within twenty-four hours after the 
finish of the race. ° 


9. NUMBERS}, 


Each aeroplane shall ‘have a number’ 


assigned to it by.the Contest Committee, 
painted on the bottom surface of .lower 
wing and on-each side of the fuselage, 
clear of the wing, in characters as large as 


possible. It shall have no other number- 
ing or lettering over 12 inches in height. 
10. No contestant shall be permitted to 
“dope” the fuel with picric acid, ether, or 
similar highly explosive liquids. Benzol 
and similar anti-knock fuels may be used. 


Event No. 5 


Pulitzer Trophy, Saturday, September 
16. Cash prizes: First prize, $1,200; 
second prize, $600; third prize, $200. Free- 
for-all race for high-speed aeroplanes. 


1. CONDITIONS OF CONTEST: 


(a) Factor of safety—Monoplanes, 7% 
as loaded for start of race; biplanes, 6 as 
loaded for start of race. 

(b) Air speed greater than 140 miles 
per hour, as loaded for start of race. 

(c) Landing speed not to exceed 75 


miles per hour in still air. (See foot 
note). 
(d) Visibility and maneuverability 


(land and air) which, in opinion of Con- 
test Committee, is not a menace to the 
other contestants or spectators. 


2.) DISTANCE! 


_ Approximately 160 miles, four times 
around a closed course of 40 miles, start- 
ing at Selfridge Field, thence west to cap- 
tive balloon, thence to Packard Field and 
return to Selfridge Field. 
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HuFF DALAND AERO CORPORATION 


SOLE DISTRIBUTORS FOR 


AIRCRAFY CONTRACTORS TO 


DESIGNERS U.S. ARMY 


m MANUFACTURERS vu. 5S, NAVY 


Valentine & Company, 
456 Fourth Ave., New York City 


Gentlemen: 


You will no doubt be interested to hear of the remarkable perform- 
ance obtained by our new “Petrel,” commercial three-seater, during 
tests recently. 


SK 


Carrying a useful load of six hundred pounds the writer reached 7,000 
feet in a climb of 22 minutes, with an initial climb rate of 510 feet per 
minute and established a high speed of 93 miles per hour, in clocked 
runs with and against the wind over a measured mile. 


One of our stock models was exposed to the full violence of a Northern 
Climate during the past winter when it was left on the frozen 
St. Lawrence River for weeks at a time during testing and passenger 
carrying work, 


Needless to say, however, the “Petrel,” as well as all our products, 


VALENTINE’S is completely protected from the weather with Valspar and Valspar 


Enamels, to which we attribute to a large extent the highly gratifying 
! SPAR results obtained. 


Very truly yours, 
HUFF DALAND AERO CORPORATION 


B7s ban 


Vice-Pres. 


The Varnish That Won't Turn White 


Photograph shows a stock model Huff 
Daland plane on the frozen St. Lawrence 
River last winter. With its surfaces pro- 
tected by Valspar, it is proof against ice 
and snow, sun and rain. 
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Passenger Carrying Is Going Big Again 


This is the best year yet to get a start 


2-3-4-seat Passenger Planes and Flying Boats 


And all kinds of Aerial 
materials and parts 


Ready for immediate delivery. 


JAMES LEVY AIRCRAFT COMPANY 
2039 Indiana Ave., Chicago, Ill. 


26:x 4 wheels « 2)... 1osvaro ts Setenaetar arts accate belt ove uaketereteleiele oe) ere is $ 3.00 
Di tH: wheels and tires, eachic. sere = ciency so) siete a aetener ee iinet oa 2.50 
Gas’ tanks, allitypes <6). .( 5).'< 3 ocidfegene s) teis o avel oS mea Petal Resto (> f= . 5.00 
DHE wings, good shape. c)ac-. .s-regrersievsto eters)» oe -zeceranmeiear= | (ore 25.00 
D. Hituselases cic Si gicia none che oo) evict clio nethe wor ot hte tartar ilartercsl-al fol atts 75.00 
Boosters, fine Shape nije s «eco setatiel tielietelle cleo evi tela tele oleae 10.00 
JN fuselages gas tank controls .....:.........eseeeeeces 75.00 
JN & DD; H. Fokker landing .cearne. cerotelaie eran s siete ole renin = 25.00 
Presto: tanks, emipt ys specie eins eto al ere alot) erenele als 2.00 
OX5 imeotors, fie OFGery nce ceteris ete ceh nem iodo terete ta 250.00 


Complete stock of parts for all types ships. 
FLYING U SCHOOL OF TION 


Box 26 . San Antonio, Texas 


FOR SALE 


Acetate Dope, guaranteed 55 | A. C. Metric Spark Plugs $4.00 
gal. bbls. $1.00 per gallon. 5 


doz. 
gal. lots $2.25 4” Turnbuckles 30c each. 


‘ Wicker Pilot Seats $2.00 each. 
Spar Varnish $2.25 per gal. Cushions $1.00. All f.o.b. cars, 
Tyco’s Altimeters $15.00. Columbus, Ohio. 


MAX TOPPER & ROSENTHAL 


11th Ave. and P. R. R. Tracks Columbus, Ohio 


Aerial Photographs 


Wuee are always in the market 

for good aerial photographs, 

and we invite our readers to sub- 

mit to us aerial views of 

landscapes, seascapes, forests, 

mining regions, etc. Address: 
Photo Department 
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board of which General, Shanks is president. Repre- 
sentations of the need of relief having been made by 
General Patrick, chief of the air service, it is hoped that 
some remedy will be recommended from that quarter 
requiring, of course, legislation. What this will be is 
not made known, but it is presumed that some plan will 
be adopted to place the air service personnel on a 
separate promotion list, after the manner of the medical 
corps, with possibly, promotion by length of service, 
although that is not essential, provided the advance- 
ment is made equitable as vacancies occur with the fair 
distribution. of original air service officers to the field 
grades, from which they are now hopelessly excluded, 


Let us make you feel ‘‘ At Home’’ 
in the City of Robust Health 


Write for Booklet 


Hotel Morton 


VIRGINIA AVE. ATLANTIC CITY 
EZRA C. BELL—PAUL M. COPE 


170 Rooms with Running Water and Telephone Service, in- 
cluding 50 Suites with Private Baths. Auto Bus at Station. 
Garage—Orchestra—White Service 


500 FEET FROM BOARDWALK AND STEEL PIER 


Special Summer Clearance 


Ruth Law Special Canuck (OXX Motor)...........e.seeeeeseees $850.00 


Ie, 
2. Canuck with 4 New Wings .(OX5 Motor) ......... 0060. scenic 600.00 
3. Canuck In - Good: Flying Shapes. 6.06 <.c..c0\. cee clsnss oslerediclemicene 500.00 
4. Canuck, New Wings, R. (Upper or Lower) \;...c-csic.<.cciocetorsionenee 
(Freshly Covered) L. H. (Upper or Lower)................ 4 
5. Rebullt -OX5. Hammondsports:..... ../..0 14s ceo e e0inie ciples cee 125.00 
6:.- Flottorp: Copper: Tipped (Props... (OIX5.....2 0c... ccs cic cialis cine urimeieee en 24.00 
(or D-5000 Plain Mahogany) OXX...-.........cceeeecrees 27.00 
7. OX5 Cylinder Assembly (New, with Vales and Piston)........ 20.00 
8. OX5 Cylinder Assembly (New, with Valves and Piston).......... 25.00 
9. Used A-t-Canuck Radiator (Crated) .........000...ssc0vnescivce 12.00 
10. New Altimeter, Tachometer or Auspeed.............-ceeeeeeeee 12.00 


Other parts as cheap. Terms 25% in advance. Crates all built—prompt shipments. 
DE LUXE AIR SERVICE, INC. 


Asbury Park, N. J. 


STONE MANUFACTURING CO., Inc. 


Supreme Propellers 

For 
immediate 
delivery 


Future Location, 2623 Olive St., ST. LOUIS 
Pioneer Propeller Builders bees Tie 1910 


or that the younger officers will be distributed on the 
present promotion list more equitably according to 


their actual length of service. This separation of air 
service officers from the promotion list would not, it is 
pointed out, interfere in the least with advancement in 
other branches, excepting in so far as such officers 
would benefit from air service vacancies. It would be 
justified, it is urged, by the fact that the casualties are 
so prevalent in time of peace. It is expected that same 
important announcement of interest and importance 
to air service officers will be shortly forthcoming in the 
report of the board engaged in a study of the promo- 
tion list. The impression prevails that, if the War 
Department approves of any recommendation of this 
character, there will be no difficulty in obtaining the 
necessary helpful and corrective legislation from Con- 
gress. A striking illustration of the disadvantage under 
which the air service is placed is afforded by the fact 
that of the officers now eligible for promotion in the 
various grades there are no air service officers among 
the 24 lieutenant-colonels, only one (Foulois) among 
the 30 majors, only one (Houghton) among the 67 
captains, and 24 among the 152 first lieutenants. It 
is interesting to note that practically all of the 24 offi- 
cers who are eligible for advancement from first lieu- 
tenant to captain are those who were originally com- 
missioned as ground officers or transferred into the 
air service from other arms in which they were initially’ 
commissioned, this being due to the fact that the bulk 
of all the original flying officers are still a considerable 
distance from the junior officers in the list of first 
lieutenants for whom there are vacancies in the grade 
of captain.—Army and Navy Register. 
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1922 dema 


ND 1923 will find the demand ac- 
céntuated. -So. say the men in 
closest touch with present developments. 
Aviation, as a business, is coming into its 
own with strides that rival the famed 
seven-league boots; and the man who 
prepares today for tomorrow’s profits 
in air transportation will reap the sure 
reward for his foresight. 


You Can Be a Pilot 


You can make those profits yours; but 
only if you act NOW. In another twelve 
months competition will make your in- 
itial step more difficult. Remember that 
one about the “early bird”? Then think 
on these facts: 


1—The War Department has for sale 
408 standard, Curtiss tractor biplanes. 
You can buy one or all. 


2—These planes can be bought virtually 
at your own price. Sale is by sealed 
bids to be opened 
In Washington, D. C., 
Sept. 5, 8 and 12. 


You who are learning to fly, figure 
how it will pay you to buy a ship now— 
at what you are willing to give—and 
store it against the day when you have 
mastered flying and will be compelled to 
buy a plane at the other fellow’s price. 

Perhaps you own a ship now. If so, you 
know that purchases from the War Depart- 
ment are not duplicated elsewhere in value. 
If you have not discovered that fact, it will 
pay you to explore this new buying field. 

Complete catalogs of offerings in these three 
sealed bid sales are yours for the asking. Get 
them now and see how you can save and make 
money. Write 


Chief, M. D. & S. Sect., Air Service 
Room C-2624, Munitions Building, 
Washington, D. C. 
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Note to Dealers 


Be prepared to get your share of 
business that is growing every month. 
Nothing sells like price backed up with 
quality. The quality was built into 
every article in these sales—and the 
price is strictly in your own hands. 


In addition to the 408 tractor bi- 
planes there will be sold 
935 Engines—OX5 and other Cur- 
tiss types. 
142 Engines — Hispano Suiza, 
Model “A”’. 
231 Radiators 
9,406 Propellers 
36,417 Instruments — Tachometers, 
altimeters, thermographs, in- 
dicators, clocks, anemometers, 
inclinometers, gauges, mano- 
meters, clisometers, goneo- 
meters, compasses, etc.; in 
lots of various sizes. 


Offerings in these sales are stored 
at 17 Air Service Depots, from Long 
Island to Texas, and from Ohio to 
California. There’s a depot near your 
town. Get the catalogs and then in- 
spect at a neighboring depot. The 
Government reserves the right to re- 
ject any or all bids. 
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SPEEDING THE PROGRESS OF AVIATION 


Copyright 1922, by The Goodyear Tire & Rubber Co., Inc. 


Everything in eer for the Airplane 
Balloons of Any Size and Every Type 


Recognizing that aviation’s advancement __ signers who are considering planes of even 
requires the co-operation of allied indus- — greater dimensions, know that Goodyear 
tries, Goodyear devotes the entire effort of _ will have suitable equipment in readiness. 
a large department to the design and pro- 


duction of rubber equipment for aircraft. | Goodyear ’s complete understanding of 


Th aa an nie ae aviation’s needs comes from an experience 
e successful work of this organization 44 old as the airplane and the knowledge 


has won a deep regard for Goodyear and of how to make rubber compounds that 


Goodyear Aviation Equipment among de- wil] serve best under any condition. 
signers and pilots everywhere. Goodyear 


Airplane Tires are upon the largest and _ In lighter-than-air work, Goodyear’s posi- 
most improved ships of today. And de- tion is well known to every aeronaut. 


Goodyear Means Good Wear 
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Why You Should Attend 


The Greatest Flying Meet in History 


The Second National Aero Congress 
October 12th, 13th & 14th, 1922 


at 


Detroit, Michigan 


Starting with the 
Curtiss Marine Flying Trophy Race, October 7th 


And finally the 
Pulitzer Trophy Race, October 14th 


Internationally recognized as the speed classic of the world. 


The National Airplane Races at Detroit will bring together the greatest 
aggregation of flying craft in aeronautical history. 


The United States Army Air Service and the Navy Bureau of Aeronautics 
have confirmed entry of more than fifty of their latest and fastest planes. 


All kinds of civilian machines will be seen at this flying show which will 
also include the 


Detroit News Aerial Mail The Aviation Country The Liberty Engine Build- 
Trophy Race for large ca. Club of Detroit Trophy ers’ Trophy Race for ob- 


pacity, mul1ti- motored Race for Light Commer- _ servation type (2-passen- 
planes, October 12th. cial planes, also October ger) planes, October 13th. 
12th. 


Other Aerial Contests and Exhibitions 
$10,000 in cash prizes $30,000 Gold and Silver Trophies 


Representatives of the National Air Association, the Aero Club of America and a Com- 
mittee of Five Hundred Nationally Prominent Men in All Sections of the Country are 
Co-operating in the Preliminary Work of the 


Second National Aero Congress 


To create a permanent aeronautic organization which shall represent your 
thought and echo your voice here and abroad, in all fields of business and in 
the halls of your municipal, state and national legislatures. 


For Further Information Write 


The Advance Committee on Organization Detroit Aviation Society, Inc. 
Second National Aero Congress 
or 4612 ! 
307 Mills Building 4612 Woodward Avenue mecdeas preoue 
Washington, D. C. Detroit, Michigan Detroit, Michigan 


September, 1922 AERIAL AGE 437 


A TYPE OF AIRWAY LOAD CARRIER 
Designed to Carry a Pay Load of Eighteen Tons or More 


We are engaged in building Aero 
Transportation as a BUSINESS— 


The International Transportation & Manufacturing Company is 
primarily a transportation concern, establishing transport via air because 
it will soon become the world’s greatest method of transportation. 

The various types of Airway Load Carriers are peculiarly a 
development of our company. They are distinctly a new type of aircraft, 
combining important features of the heavier and lighter-than-air types, 
but being entitled to a new classification. They are the result of several 
years of painstaking development, initiated by the conviction that prac- 
tical aero transportation must carry tonnage on regular schedules at 
commercially attractive rates. 

In these Airway Load Carriers new combinations of features 
essential to commercial success are made, and safety, certainty of con- 
stant operation and economy are effected. An exacting and thorough 
analysis of costs, embodying every feature involved in capital outlay 
and operation, has been applied. Routes have been surveyed and 
schedules made upon aerographic, flying and other data obtained, and 
which proves them to be well within the limitations of the Airway Carrier. 

Through the use of our flexible Airway Load Carriers, we will 
have world development and progress through making distribution and 
interchange rapid, economical and worldwide. 


INTERNATIONAL TRANSPORTATION & MANUFACTURING COMPANY 


824-827 San Fernando Building 


Los Angeles, California 
C. S. HALL, Pres. C. G. BALMER, Sec’y. G. B. HANNAMAN, Treas. 
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Become a Pilot! 


In order to develop pilots, the Curtiss Aeroplane and 


Motor Corporation has contracted with the Curtiss 
Exhibition Company to operate a flying and mechanical 


school at Garden City, New York. 


The following unusual inducements are offered: 
First—Ten hours’ flying instruction 
Second—Complete Radio Course 
Third—Eight weeks’ intensive course in Aeroplane mechanics 
Fourth—Positions to Competent graduates 
Fifth—PRESENTATION OF JN AEROPLANE, LESS MOTOR, 
TO PILOT GRADUATES | 
Cost of complete course including aeroplane - $500.00 
100.00 


Cost of mechanical and radio courses only - - 
For details and enrollment blanks, write to 
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A Squadron of Navy Scouting Planes, each of which is equipped with radio, by means of which they can 
maintain constant communication with the battleships 
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Commercial Aviation Ready 
For [ts Broadcast 


HE era of air travel is clos2 at 
hand. Its coming is foretold 
not so much in words, as be- 
tween the lines of that comprehen- 
sive review of the progress of avia- 
tion in 1921, just issued under the 
auspices of the Aeronautical Chamber 
of Commerce. Indeed, the very ex- 
istence of such a body as the Cham- 
ber is an augury that the flying art 
is ready to sweep over the Rubicon 
and make good its complete conquest 
of the air. The Year Book for 1922 
furnishes facts and figures in which 
ali of us may read the bright hopes 
of the future. What will be the 
magic word which will bring aviation 
into its appointed place? How shall 
it find, especially in these United 
States of America, that definite urge, 
equivalent to the establishment of 
broadcasting stations which trans- 
formed radio from the fad of the few 
into the marvel for the millions? 
As was the case with wireless tele- 
phony, commercial or civilian avia- 
tion needs most of all the establish- 
ment of focal points throughout~the 
country and the cooperation of gov- 
ernment. Whether or not it would 
be helped by a subsidy is a moot 
question, but there can be no doubt 
that the aid of all authorities, Fed- 
eral, state, and local would give to 
the art an impetus which would soon 


carry it into the landing fields of , 


popular approval. 


Aviation just now is at the point 
in the United States which was at- 
tained by steamboating just about a 
century ago. The wiseacres of 1822 
were becoming convinced that al- 
though God had given a grade to the 
rivers which made them flow down 
hill, that it was not flying in the face 
of Providence for man to make a 
craft which would go against the 
current. Many feared to commit 
their lives to the new fangled craft 
but there were plenty of venturesome 
souls willing to take the chance. Then 
came the railroads, built in the face 
of great opposition, for there were 
those who thought anything faster 
than the trot of a horse was harmful 
to the constitution. 

That the public has confidence in 
the skill of authorized air pilots in 
this country is revealed by the report 
that in 1921 there were carried 122,- 
512 passengers by commercial air- 
craft, as compared with the 115,163 
who availed themselves of aerial 
transport in the previous year. The 
mileage ‘flown,»as- officially recorded 
was 2,907,245, which indicates a very 
healthy state of the art, for although 
it is a trifle less than the 3,136,550 
of 1920, it included less free and more 
paid flights. If the activities of those 
birds of passage, the gypsy fliers, are 
taken into the account, the actual 
number of passengers who took the 
air may have been about 250,000 or 


By John Walker Aarrington 


a quarter of a million. This would 
bring, ee estimated in the Year Book, 
a total miieage of approximatel 
6,250,000 miles, a : 
The gypsy flier is not so unmixed 
an evil as the gypsy moth. His zeal 
has done a great deal to advertise 
aviation to the American people. 
When he drops down from Nowhere 
and induces Squire Bill Jones to take 
a jaunt into the ether, he does put 
aviation on the map. If he brings 
the Squire back safe and sound, he 
induces all the leading citizens of the 
vicinage to take a flyer and makes 
cloud hopping the rage. It is a la- 
mentable fact that most of the cas- 
ualties of the last year were due to 
the aerial tramps and to the doers of 
stunts. There were no lives lost 
through the operations of the duly 
organized companies, whose machines 
were in charge of efficient and con- 
servative pilots. There has been a 
surprisingly large amount of passen- 
ger traffic, despite the phobias and 
the misgivings promoted by the alarm- 
ist accounts of accidents printed in 
the popular press. Many thousands 
of persons are now traveling by the 
ethereal routes as a mater of course, 
and they have done a great deal to- 
ward bringing aviation into common 
use. In some regions, the aeroplanes 
are going and coming like taxi cabs. 
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Private owners, such as Mr. Vincent 
Astor, use them as unconcernedly as 
though they were riding in their own 
automobiles. A group of friends of 
the young millionaire, the other day, 
made a flight from Port Washington 
to Newport in eighty minutes, and 
the newspaper accounts of the flight 
brought out the interesting circum- 
stances of his own  journeyings 
through the air to boat races and ball 
games. When the exact details of 
flights are more fully reported in the 
daily press, and the newsboys cease 
to cry ‘“Turrible Accident” every time 
a pilot runs out of gasoline and has 
to volplane into a cornfield, the art of 
flying will be well on its way toward 
becoming one of our most popular 
outdoor sports. 

What most is needed, in the opin- 
ion of those who would see the rapid 
advance of American aviation, is a 
through air route over which the pub- 
lic may be taken at night. Owing to 
the scarcity of terminals and the 
paucity of emergency landing fields, 
such a plan cannot be fully “carried 
into execution. Suppose, though, that 
the trip could be made, as has been 
suggested, from New York to Chi- 
cago, without any overnight stops— 
one long and steady hop. When Mr, 
Robert Fulton took the first com- 
mercially successful steamboat up the 
Hudson, he had the Clermont tied up 
over night before the trip was much 
more than half done, for it would 
have seemed too much of a strain to 
have expected of a new mechanism, 
that it should go in the dark as well 
as in the light of the sun. When 
suitable lights and marks and fields 
can be made ready, however, there is 
every reason to believe that aviation 
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will get much of that popular urge 
which is so necessary to putting it 
on a broad commercial basis. 

The way certainly has been blazed 
for the art by President Harding by 
his advocacy of the Aerial Code, 
which will be a great encouragement 
to Civilian , flying. The bill now 
pending before the House which 
would regulate the operation of air- 
craft in state and interstate com- 
merce, and establish a Bureau of 
Civilian Aeronautics in the Depart- 
ment of Commerce will be an eff- 
cient guide to the new order. A 
huge aerial highway, like the Lincoln 
Highway of the land, over which 
could course the argosies of peace 
letting down their passengers as well 
as their “golden bales” would do much 
toward establishing air travel on a 
parity with vehicular transportation 
on the land. Just as the efforts to 
give to this country well ballasted 
and macadamized roads, has stimu- 
lated the production of automobiles, 
so the marking out of some great 
aerial trunk line, to be followed with 
ease and safety by night and day, 
will do much toward giving to avia- 
tion its popular broadcast. 

Long distance aviation, although 
there have been some phenomenally 
sustained flights, is still young, for 
the 1922 Year Book tells us that the 
average duration of the 130,736 
flights made in 1921 was only twen- 
ty-one minutes. There must have 
been some very short essays of the 
bright empyrean, indeed mere glimps- 
es of cloudland, to bring down the 
average so low. The lack of facili- 
ties is a factor in this, for although 
there are 146 terminals now as com- 


G. Elias & Bros. Commercial Type Aeroplane, built in Buffalo, N. Y. 
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pared with the 128 of 1920, air travel 
is still much handicapped for the lack 
of ports. When commercial aviation 
comes into its own, aircraft should 
be able to keep much busier. 

The 1200 craft now in commission 
have made little more than a hundred 
and ten flights a year each although 
their number is twenty percent high- 
er than that given in the 1920 census. 

Passenger rates are coming down, 
by the way, as the average charge for 
the short flights in this country is 
now $9, whereas the 1920 rate was 
$12.50. The usual rate per mile 
charged for the inter-city flights is 
now 55 cents, a decrease of ten cents 
from the fare of the previous year. 

Aside from the brief excursions 
skyward, commercial aviation even 
now is providing some well sustained 
travel programmes. The Aeromarine 
Company for the sum of $75, one 
way, transfers passengers from Key 
West to Havana or vice versa. The 
schedule provides for a flight of an 
hour and a quarter and, it is adver- 
tised, that the passengers save seven 
and a half hours, as compared with 
the length of time which would be re- 
quired on the water trip. The same 
company has also been successfully 
operating a line of aeroplanes be- 
tween New York and Atlantic City. 

The Curtiss Northwest Aeroplane 
Company is running its aerial cruis- 
ers from time to time from various 
points to Minneapolis and St. Paul. 
Out on the Pacific Coast Walter T. 
Varney is furnishing air transit to 
the California sightseers. 

One of the most significant devel- 
opments of commercial aviation is 
the transportation of both freight 
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and passengers in Larsen monoplanes 
from Edmonton into the Canadian 
oilfields. Prospectors and promoters 
save many days by this course, as 
they otherwise would have a long and 
tedious way by land and water. The 
Larsen interests have been doing a 
remarkable service all over the United 
States in giving educational flights 
and in converting thousands of per- 
sons to the higher life. 

The epigram that the automobile 
industry is merely an infant, and that 
commercial aviation is -unborn, is 
hardly justified by such records as 
are here cited. If civilian air travel 
is still to see the light, it is certainly 
a very live and kicking embryo, and 
even now it compares favorably in 
many ways with similar flying in 
Europe. 

What with government aid, and the 
earnest cooperation of the large man- 
ufacturers, which is still more im- 
portant, perhaps, European public 
flying is so far advanced that the air 
excursions are referred to as ordinary 
methods of transportation for tour- 
ists. Americans returning to this 
country start a thrill or so, by telling 
of their adventure in crossing the 
English Channel on their way from 
London to Paris, but Englishmen 
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and Frenchmen regard all such ex- 
peditions as part of life. Dining at 
sunset at the Savoy and supping at 
the Ritz are pastimes for romantic 
bridal couples, and before long they 
will be undertaken in staid and sober 
fashion by other “respectable married 
people with umbrellas,” as Stevenson 
used to say of the volcano visitors. 
French commercial aviation is cer- 
tainly proceeding apace, for the cables 
bring the news that this last June 
from the le Bouget air port in Paris 
alone, 544 planes arrived or departed. 
They transported in that period 
2,058 passengers, 56,360 kilograms 
(about 120,000 pounds) of merchan- 


dise, and 472 kilograms of postal 
matter. 
British commercial. aviation has 


also been on the quivive, for it is re- 
ported that up to September of last 
year 671 planes had been in commis- 
sion going and coming from the Con- 
tinent with 4,006 passengers. In 
England there were 31,853 passengers 
carried. 

The business of transportation of 
freight and express matter is well 
under way on the other side of the 
Atlantic, for England sent away air 
exports valued at 110,400 pounds, 
while her imports from beyond the 
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choppy channel were 206,357 pounds. 
Costly hats, rich perfumes, small 
works of art, notably Chinese porce- 
lains and Old Masters, are often sent 
from Paris to London by air. 
Germany for many years has had 
established air transportation facili- 
ties and now has ten aerial trunk 
routes. Flyings beyond the Rhine 
proceed in regular schedule and pas- 
sengers and freight are conveyed 
quickly from place to place. 
Although the layman does not yet 
realize it, there has already developed 
in this country something of an 
“Overland” freight service. The 
editor of the Year Book tells us that 
American aircraft in 1921. carried 
123,227 pounds of goods, or about 
three times the amount transported 
by air in 1920, which was 41,390 
pounds. Much of this merchandise, 
it is true, was carried for advertising 
purposes or for the introduction of 
products. In a practical way and as 
a matter of routine, however, many 
large wholesale drug houses are ship- 
ping valuable medicines, such as tox- 
ins, in this way, while silk dealers 
and jewelers often resort to the air 
routes for quick delivery of their 
wares. In regions where civilization 
is not always on guard, such as 
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among the gold and oil prospectors, 
there is a dearth of soap which is 
often met by the speedy aeroplane. 

The managers of the large express 
companies in the United States have 
already put themselves on record as 
favoring the carrying of packages of 
value by aerial routes. They believe 
that the development of the Air Mail 
Service of the United States, which 
is doing well despite many draw- 
backs, will bring about a steady de- 
mand for transportation of compact 
and valuable goods “via Cloudland.” 
The details of aerial freight transport 
are being worked out so closely these 
days that it will only be a quesion of 
time before railroad and express com- 
panies will recognize in aircraft com- 
panies formidable competitors. 

The flying machine may be made 
to serve the financial interests in all 
directions, especially in the transpor- 
tation of checks, drafts, and other 
business papers, and thus it will be- 
come the ally of the Clearing House 
and the Federal Reserve Bank. 
Finance and commerce are vitalized 
by dispatch and they are willing to 
pay the cost of-creating it. Commer- 
cial aviation will ascend still more to- 
ward the star of success, as its ap- 
pliances are more and more adapted 
for the traffics and discoveries of 
peace. Much genius and patience was 
devoted to the building of planes for 
war purposes. Lightness of construc- 
tion and speed were important re- 
quirements in the conflict and the 


military aviator was not so much con- 
cerned about his own safety as the 
prospect of bringing down an enemy. 
The open cockpits and the long, low 
rakish bodies are essential to military 
operations, but now the trend is to- 
ward craft which will be comfortable 
for the passengers. Then will come 
the staid folks who won't even put on 
several thicknesses of jackets, and 
goggles, but will sit in the cabin be- 
hind the mica windows, in ordinary 
attire and sip lemonades or anything 
else beyond the three-mile limit, and 
read the magazines while the world 
goes by underneath them. These pas- 
sengers of the morrow must have all 
kinds of conveniences and they will 
forget about the risks, and only know 
where they are, probably when they 
feel the machinery throbbing only 
feebly and are aware of the down- 
ward drag. 

There are the genius and the in- 
ventive skill in the United States 
which will make possible the building 
of aircraft which will meet every re- 
quirement as passenger carriers and 
cargo bearers. The difficulties of air 
travel, and for that matter, those of 
safely piloting the planes, have been 
much exaggerated. With a public 
which has a sportsmanlike quality and 
with cool and experienced pilots, the 
ordinary problems of aerial traffic 
can be readily solved. 

Now is the time, then, for Congress 
to give the word to go ahead, by 


adopting without delay the Aerial 
Code. If this be followed by a con- 
sistent and aggressive policy of de- 
velopment in the naval and military 
aviation, and all efforts be used to 
make the Air Mail Service a notable 
success, commercial flying will win 
more and more of popular favor. 
What is needed at the present time is 
concentrated effort on the lines of 
demonstration. If the large aero- 
plane manufacturers will help in the 
worthy cause of spreading the gospel 
of safety by establishing or promoting 
through air routes, the public will 
have daily assurances that aviation is 
a sane and riskless pastime, within 
just the same limits, at least, as rail- 
roading and automobiling are not 
perilous, Foreign aircraft corpora- 
tions have been so wise and far see- 
ing as to aid in this policy, and thus 
cooperate with the various govern- 
ments. 

The speedy enactment of an Aerial 
Code by Congress would make pos- 
sible a general national campaign in 
the interests of commercial aviation, 
as it would clear the air of many 
vexed problems. Then it would be 
possible to gain the full cooperation 
of the authorities, national, state and 
local, and of the manufacturers and 
various air transportation companies, 
in the development of air ports, ter- 
minals, emergency landing fields, and 
all those facilities needful for the 
symmetrical and orderly development 
of the Icarian art. 


Vital Importance of the Detroit Races 


small town in Ohio passed an or- 

dinance prohibiting the railroads 
from laying tracks through the mu- 
nicipality. The village solons had 
decided that the railroads traveling 
at the inconceivable speed of fifteen 
miles an hour would be a menace to 
human life and property. Times 
have changed, to be sure. The Twen- 
tieth Century Limited and the highly 
developed motor car have accus- 
tomed us to forty, fifty and on occa- 
sion sixty miles an hour. For sev- 
eral years now it has been a fast life. 
But when the thousands gather at 
Detroit, Michigan, in October to wit- 
ness the National Aeroplane Races 
they will, without question, see such 
speed as to convince them that an- 
other and superlatively fast era is 
dawning. As this is written there 
are more than fifty entries for the 


|: was not many years ago that a 


By ABarold E. Hartney 


various events sponsored by the De- 
troit Aviation Society, which has been 
working for several months, actually 
working, to the end that this year’s 
great races shall’ be known as the 
greatest flying meet ever held, in 
America or anywhere else. 

On the last day of the races, which 
comtnence with the Curtiss Marine 
Trophy Race on October 7th, and 
conclude with the Pulitzer Trophy 
Race, the crowds will witness the 
most significant and vitally impor- 
tant contest ever staged on this hemi- 
sphere, and possibly, many believe, 
in Europe. There are twenty-three 
confirmed entries for the Pulitzer 
race alone and still others to come 
in before the list’ 1s closed. . All 
the machines bear the technical de- 
scription of pursuit planes. A ma- 
jority vary in design, motor power 
and construction. Some are of metal, 
others of wood, and others of wood 


and fabric. Several will have 600 
horsepower motors, Packard type, 
which General Mitchell recently pro- 
nounced one of the most efficient 
aeroplane engines yet developed. He 
added that if there had been any bugs 
in the Packard 600 (and no motor 
was ever produced that did not de- 
velop bugs in its initial stages), said 
bugs have been exterminated by the 
combined efforts of the Packard en- 
gineers and the scientists working 
with the U. S. Army Air Service. 
Great things are hoped for the Pack- 
ard. Then there are the Curtiss and 
Wright motors, both of which pos- 
sess excellent recrods for efficiency. 
The Curtiss and Wright motors 
showed their teeth at last year’s Pu- 
litzer ; while the Packard, then in an 
experimental state, won out in the 
1920 classic. The motor contest will 
be worth watching. 
(Concluded on page 474) 
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OMMERCIA Laircraft in 

America traveled 6,500,000 

miles during 1921. Six million 
miles in the air in one year! There 
can be drawn only one conclusion 
from this statement and that is that 
where we have now flown a distance 
sufficient to convince the public of 
practicability of aviation, the future 
lies ahead in an unlimited broad ex- 
panse of development. 

Our national yearly average is 
something like 9,000 deaths in auto- 
mobile accidents compared with only 
fifty-five deaths caused by aircraft. 
Yet the great majority of the Amer- 
ican public today will point out that 
flying is unsafe. The reason of this 
lies directly in the fact that our news- 
papers have impressed upon the pub- 
lic at every opportunity by featuring 
aeroplane crashes that there is still 
a grave danger in flying. 

Major B. L. Smith, general man- 
ager of the Aeromarine Airways, 
Inc., stated in his address before the 
Aeronautic Executives that the re- 
port in the Sunday newspapers of the 
crash of the London to Paris air liner 
decreased the gross income from pas- 
senger flights by 100 per cent over the 
previous Sunday’s income. 

Yet this great commercial air 
transportation company now operat- 
ing in the United States has not had a 
fatal accident to a passenger on its 
flying boats in two years’ flying his- 
tory. 

In fact, one of the most encourag- 
ing signs that the day of profitable 
and reliable air lines—linking our 
cities with scheduled passenger, 
freight and mail service—may not be 
far distant, is to be found in the re- 
port recently submitted to the Direc- 
tor of Naval Aviation by this com- 
pany, owning the Aeromarine passen- 
ger planes. 
and passenger service between Key 
West and Havana, Cuba, according 
to the report; also between Miami, 
Fla., and Bimini, and between Miami 
and Key West. Its fleet consists of 
six eleven-passenger converted navy 
flying cruisers and six five-passenger 
flying boats. In addition to scheduled 
service, the company engages in spe- 
cial charter flights. 

The Aeromarine flying boats made 
735 complete flights, the report points 
out, in the four months from Novem- 


ber 15,1921,-to March 15, 1922, with 


a record of 640 hours flown, and 
268,538 passenger miles. Of these 
flights, 171 were on the 100-mile Key 
West-Havana route, while the charter 
and miscellaneous flights totaled 359. 


During these operations, not a pas- 
senger nor employe was injured, and 
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only five boats were forced to return 
to their bases. The schedules were 
maintained throughout, with the ex- 
ception of these five flights, accord- 
ing to the report. 


In two years of operation, the re- 
port discloses, the company’s flying 
boats in passenger service have flown 
a distance of more than 150,000 
miles, and have carried 10,700 pas- 
sengers without a mishap. 


Our own Air Mail carries its mes- 
sage of safety and reliability on all 
the trips started between New York 
and San Francisco for a period of 
six months there only developed one 
half of one per cent mechanical 
troubles that caused forced landings. 
During this period not a singe pilot 
was injured. Plane No. 189, which 
is in service between New York and 
Bellefonte, Pa., has been flown over 
four hundred hours, or about forty 
thousand miles and has not yet had 
a mechanical forced landing. 


With these records of safe opera- 
tion why does not the public utilize 
this mode of transportation which can 
carry passengers or freight in half 
the time consumed at the present 
time? The answer is apparent, 
though many have evaded facing the 
inevitable—the establishing of or- 
ganized air ports sufficiently available 
from the centers of commerce. 


The distance of these air depots 
from the centers of commerce is per- 
haps one of the greatest drawbacks to 
the development of commercial avi- 
ation. Considering New York as a 
point in question, it is safe to state 
that not over ten metropolitan mer- 
cantile companies have considered 
using aircraft for transport, and it is 
equally safe to assert that the inac- 
cessibility of air ports the greatest 
factor. 

Let us therefore consider a main 
Grand Central Air Terminal at Bat- 
tery Park in the Borough of Man- 
hattan. Seaplanes running up to espe- 
cially constructed docks taking on 
passengers and freight in comfort— 
the luxurious F-5-L converted Aero- 
marine Seaplanes with the splendor 
of comfort and security—embracing 
from the heart of New York City 
four or more scheduled flights per 
day to Atlantic City, Boston and 
neighboring seaport cities. Every 


-hour large deeply upholstered D.H. 


34’s of latest type and construction, 
graceful Fokkers and Junkers mono- 
planes would take off across the land- 
ing field of Battery Park in regu- 
lated order, flying to all inland cities 
with burdens of passengers and 
freight. How long would it take for 
the most conservative firm to realize 
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the possibilities of beating a competi- 
tor to a market in half the time that 
it would take a train to deliver the 
same goods? Bring aviation to the 
business centers and you've brought 
it to the hearts of the public. 

Aeronautics will revolutionize the 
world. This change will not come 
about in a violent or sudden burst but 
slowly and steadily as the public real- 
ize the greatest of all modes of travel 
and its uses. All life has depended 
upon transportation; in the early 
days the settlers built their homes on 
the river banks ; waterways, railroads 
and motor roads today form the ar- 
teries of all countries. 

Many and manifold as are the ad- 
vantages and attractions offered by 
the cities, numerous also are its dis- 
advantages and hardships. We can- 
not look at a city today without seeing 
its slums and tenements as well as 
its parks and boulevards. 

It goes without saying that thou- 
sands of city children grow to ma- 
turity under conditions that are as 
far from inspirational as are those 
that have hampered the natural de- 
velopment of many a country-bred 
boy and girl. 

Our ‘present system is not suff- 
ciently flexible to meet satisfactorily 
the variable conditions presented by 
the human element. And therein lies 
the overwhelming disadvantage of the 
city. Expansion beyond a certain 
point results only in congestion, and 
this in its various phases lessens the 
values otherwise growing out of cen- 
tralization. 

In comparison with this we have in 
America great expanses of uninhab- 
ited land which is sufficiently adjacent 
to alleviate every crowded family in 
New York. Sweet fertile soil and 
clean, wholesome air and yet we are 
crowded to the close quarters of 
apartments with the noise and smoke, 
living and breathing, over three mil- 
lion people on Manhattan Island. 

The city of the future will be like 
our congested business sections at 
night—useful only for centralizing 
our business efforts and segregating 
the contact from the home. 

Commuting by air will bring in 
the millions for the day’s work and 
will return them to the pleasant home 
with spacious ground, where the 
trout stream bubbles close by and in 
the early twilight the birds twitter 
each other to sleep. The commuting 
will be swift, clean and pleasant, in- 
stead of rushing like moles into the 
subways and trains, where the masses 
push and struggle, breathing the foul 
subterranean air in the mad rush of 
the eight forty-five and the five- 
fifteen. 
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European Air Travel in 1922 
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F that horde of American 


tourists that are already 

crowding every ship that 
swings down New York Harbor 
from the Battery or out past Boston 
Light, there are, no doubt, many 
who are planning, whether openly or 
secretly, to make for themselves a 
real trial of air transport before they 
return to the United States. The trip 
from London to Paris by air has be 
come so much a commonplace that 
it is included in the itineraries of 
carefully shielded parties of school- 
girls, and one seldom hears danger 
offered as an excuse for not taking 
that journey at the present time. 
The expense is still the principal 
drawback to a more extended use of 
that and other air routes, and it is 
admitted by those connected with the 
administration of the air lines that a 
large part of the traffic is made up of 
American tourists. 

The general scope of the routes is 
shown by the accompanying map, on 
which the designation “regularly op- 
erating” is used for lines running at 
least three times a week in each di- 
rection. The routes will be observed 
to fall into four general classes, those 
radiating from London, the lines of 
Southern France and the Iberian pen- 
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insula, those of Germany and north- 
eastern Europe, and the French lines 
running to the east and northeast 
from Paris. 


The failure to establish more exten- 
sive direct connection between the 
German and French lines is the out- 
growth of political feeling and of the 
provisions of the International Air 
Navigation Convention, in accord- 
ance with which communication can 
only be made through neutral coun- 
tries until such time as Germany shall 
be admitted to the League of Nations 
and allowed to ratify the convention. 
The failure to link up the lines of 
northern and southern France is a 
little more surprising, but can be at- 
tributed primarily to the excellence 
of the terrestrial transportation. A 
train leaving Paris a few minutes be- 
fore 8 in the evening arrives at Tou- 
louse at a few minutes after 8 in the 
morning, in plenty of time to connect 
with the departure of the aeroplane 
for northern Africa. It is not eco- 
nomically sound at the present time 
to attempt to run air lines over routes 
already well served by the railroads if 
the distance between the termini of 
the line is such as to make an easy 
night’s journey by through train. 
From 300 to 600 miles is the worst 
possible distance for an overland air 
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route, since that is the distance over 
which travel by night presents the 
greatest advantages. 

Turning to the detail consideration 
of the routes shown on the map, there 
are five distinct companies operating 
between Paris and London, and some 
regularly scheduled journey over that 
route starts at nearly every hour dur- 
ing the day. The voyager has his 
choice of a large range of types of 
vehicles, ranging from the war ma- 
chine rebuilt to carry four passengers 
up to the luxurious twin-engined com- 
mercial aeroplanes carrying 10 or 
more and used by several of the com- 
panies. The time required for the 
trip depends somewhat on the type of 
aeroplane used, but is normally from 
two and a half to three hours. Be- 
tween London and Brussels and Lon- 
don and Amsterdam (with a stop at 
Rotterdam), also, there are daily ser- 
vices, the one to Holland being op- 
erated by a Dutch company with 
Fokker aeroplanes. 


The second group of routes in- 
cludes the comparatively short run 
from Bordeaux to Montpelier, with 
a stop at Toulouse, and the line from 
Toulouse to Casablanca, in French 
Morocco. The latter is now running 
five times a week and has been oper- 
ating for two years without serious 
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accident, although some parts of the 
territory flown over present great 
difficulties in case of a forced land- 
ing. The whole distance from Tou- 
louse to Casablanca is covered in two 
short days’ flying, an overnight stop 
being made at Alicante. The time 
from France to Morocco by air, even 
including the intervening night, is less 
than half that required by rail and 
boat. There are a couple of addi- 
tional lines which are in intermittent 
operation in this territory, and those 
who wish to visit Corsica may be able 
to make arrangements for crossing 
from Antibes and Ajaccio by air if 
they date their trip properly. 


The German lines and those run- 
ning through northern Europe with 
Paris as a center, can be considered 
together, although the only actual 
point of connection between them is 
Amsterdam. The most important 
single route is that from Paris to 
Warsaw via Strassburg and Prague. 
The journey from France to Poland 
is being made in one day at present, 
having been changed from a two-day 
journey six weeks ago. The total 
elapsed time from Paris to Warsaw 
is 11 hours as against 40 by train, 
and the fare for the whole trip is 
only 800 francs, comparing favor- 
ably with the railroad rate by train de 
luxe with sleeper. 

It will be noted that there is shown 
on the map as projected an extension 
of this line from Prague to Constan- 


tinople via Vienna, Budapest, Bel- 
grade and Bucharest. It is the pres- 
ent expectation that this line will be 
operating regularly by the middle of 
July and it will therefore be available 
for the summer tourist traffic. The 
journey will probably be made in two 
days with an overnight stop at Buda- 
pest. The time by the Orient Ex- 
press from Paris to Constantinople 
is about 110 hours, so that the saving 
in total elapsed time will again be 
more than one-half. When this line 
goes into effect, the principal cities of 
every large state in Europe except 
Bulgaria, Italy, Greece, Russia, and 
the countries on the Scandinavian and 
Iberian peninsulas will be connected 
by air. 

Looking the other way from Paris, 
the line from Paris to Havre is seen 
to be marked as in intermittent op- 
eration, but aircraft meet all the large 
liners and the voyager can therefore 
transfer immediately from marine to 
aerial transport. If it is desired to 
visit Germany and northern Europe 
from Paris, the distance from Paris 
to Amsterdam can first be covered 
by air in four hours with stops at 
Brussels and Rotterdam. At Amster- 
dam one changes for a German-con- 
trolled line to Bremen, whence it is 
possible to fly directly to Hamburg, 
to Berlin or to Leipzig or various of 
the islands along the Frisian coast. 
The definite time-tables are not yet 
at hand this year for the German lines 
but it is probable that arrangements 


can be made by taking passage from 
London early in the morning to 
travel from London to Berlin in a 
single day. 

Arriving at Berlin, further pass- 
age by regularly operated lines can 
be secured to any of the principal 
cities of the Baltic states as far north 
as Reval. There has been much dis- 
cussion of a line to Moscow, but it 
does not appear to be in regular op- 
eration at present. The traveler 
wishing to visit Soviet Russia late in 
the coming summer, however, may 
safely plan on the basis of being able 
to make the trip from Paris or Lon- 
don entirely by air. 

A number of the short lines in 
Germany have been omitted in this 
discussion. They ‘are shown on the 
map, however, and almost all of those 
there indicated went into daily oper- 
ation on the 15th of April. 

As an indication of what can be 
done by air, a sample trip may be 
instanced. A voyager arriving at 
Havre can go from there to Paris, 
to Strassburg, to Stuttgart (this last 
short link by rail) and thence suc- 
cessively to Nuremburg, Leipzig, 
Berlin, Hamburg, Bremen, Amster- 
dam and London. The total distance 
traveled by air is about 1500 miles, 
while that by rail is less than 50. The 
journey could easily be made in five 
days or in four, 1f one were fortunate 
in making connections, and the total 
cost would be about $135. 


Standardization and Aerodynamics 


In Charge of Aerodynamical Laboratory, Bureau of Construction 


ITH further reference to the 
W article on “Standardization 
and Aerodynamics,” pub- 
lished by William Knight in the 
AERIAL AGE of June 20, 1921, and 
the subsequent discussion in the 
AERIAL AGE of the suggestions there- 
in contained, as contributed by Prof. 
. Prandtl (October 3rd, 1921), Prof. 
von Karman (January 2nd, 1922), 
Col. Costanzi (February 20, 1922), 
W. Morgoulis kee Oth el 22 ) 
Col. Verdnzio (April 3rd, 1922), 
Dr. Katzmayr (May 8th, 1922), Dr. 
Wolff (June 19th, 1922), regarding 
the comparison of methods of aero- 
dynamic measurement and expres- 
sion, I should say that it would now 
be opportune to have a representative 
committee appointed to formulate a 
program for such work. 
The inclusion of a very great num- 
ber of laboratories in the compara- 
tive tests does not seem advisable at 
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the beginning. If a few of the fore- 


most ones, testing not too difficult - 


models, can obtain identical results, 
a good start will have been made. 
Such tests already are in progress in 
this country and elsewhere, but with- 
out a common plan of attack, and 
without a common formulated theory 
to furnish guidance and precaution. 
The experimental program should 
be at least as comprehensive as the 
one proposed by Dr. E. B. Wolff, in 
the Azria, AGE WEEKLY for June 
19, 1922. An accurate exploration of 
the air stream, before the insertion 
of the model and during the test, 
should especially not be overlooked 
by the experimentalists. In two 
papers published by the National Ad- 
visory Committee for Aeronautics*, 
I emphasized this feature when the 


* Report No. 139, Influence of Model Surface 
and Air Flow texture on Resistance of Aero- 
dynamic Bodies. 

Note No. 23, 
Tunnels. 


Horizental Buoyancy in Wind 


and Repair, U. S. N. 


Committee was working on its pro- 
gram for comparative wind tunnel 
fests, 

The most direct way to study ac- 
curately and convincingly the correc- 
tion to be made for Reynolds number 
vl/D, in applying model data to air- 
craft, would be to insert the full- 
scale craft in a wind tunnel of suit- 
able size. A fully equipped aeroplane, 
for example, could easily be support- 
ed on a wire balance in such a tunnel, 
and given a comprehensive test when 
in natural working condition, includ- 
ing its power plant and observers. 

Such a tunnel should have a throat 
measuring in cross-section rather 
more than 10 x 20 meters, and main- 
tain a uniform air stream at 10 to 30 
Of more*® meters per second.» The 
propulsive system required to main- 
tain such a stream, at 100% effi- 
ciency, would be of slightly less than 
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, \HE story of helium is one of 
the romances of science. Prob- 
ably nothing, except perhaps 

radium, compares with it in human 

interest. Helium is one of the best 
examples of a discovery in pure sci- 
ence that has wide commercial appli- 
cation. In 1868, an eclipse of the sun 
was visible in India, several scientific 
men who were in India making obser- 
vations of the eclipse turned a spec- 
troscope for the first time on the solar 
chromosphere—that part of the at- 
mosphere of the sun, about 10,000 
miles deep, which merges into the 
corona. A bright yellow line was ob- 
served and was thought at first to be 
due to sodium. Janssen showed, 
however, that this line was not just 
the same as either D, or D, line of 
sodium, athough it was extremely 
close to these lines, hence he suggested 
that the new line have the designation 

D,. Frankland and Lockyer decided 

that D, was due to an element in the 

sun not previously discovered on the 
earth, and suggested for it the name 

“Helium” from the Greek word 

“Helios” the sun. 

For several years nothing more 
was done in connection with this ele- 
ment. In 1894, Sir William Ramsay, 
in conjunction with Lord Rayleigh, 
made his memorable discovery of ar- 
gon in the atmosphere, which was an- 
nounced at the British Association 
meeting in the same year. After this 
discovery, Ramsay looked for other 
sources of the element. Through Sir 
Henry Miers, he learned that Dr. W. 
F. Hillebrand, of the United States 
Geological Survey, had obtained an 
inert gas from certain uranium min- 
erals, which gas he had decided was 
nitrogen. Ramsay believed that part 
of it might be argon; he obtained from 
Hillebrand for experimentation, a 
sample of the mineral, cleveite, one of 
the uranium minerals, and after ex- 
tracting gas from the mineral and 
purifying it, he ran it into a spectrum 
tube. The lines obtained were, how- 
ever, different from those of argon; 
among them was the bright yellow line 
noted by Janssen. Thus was terres- 
trial helium discovered. 

Helium was found in the atmos- 
phere, in the proportion of one part 
by volume in 185,000. From samples 
of air taken at an altitude of several 
miles and analyzed, the proportion of 
helium has proved to be about the 
same as at lower levels; at extremely 
high altitudes, such as 100 miles or 
more, the proportion may, however, 
be much increased. Helium is also 
found in very minute quantities in 
sea and river water; undoubtedly it 


Helium 


By R. B. MOORE 


Chief Chemist, Bureau of Mines 


exists in some of the fixed stars, as 
well as in the sun, and its presence 
has been spectroscopically determined 
in many nebulae. Helium is found 
in the gases evolved from many min- 
eral springs ; some contain a high per- 
centage of helium, notably the gas 
from mineral springs at Mazieres, 
France, which has over 5 per cent of 
helium, and two springs at Santenay, 
France, with more than 8 per cent. 
But the total amount of these gases 
is relatively too small for extraction 
of helium from them to be feasible for 
practical uses. Helium is found also 
in some volcanic and fumarole gases, 
such as the steam issuing from the 
boracic acid fumaroles of Ladarello, 
Italy, which contains a small per- 
centage ; and in many rocks and min- 
erals, being almost always associated 
with those of radioactive character. 
All thorium and uranium minerals 
contain helium in appreciable quanti- 
ties ; the gas can be obtained by heat- 
ing the mineral strongly in a vacuum, 
or by dissolving it in acid. Some 
radioactive minerals yield from one 
to five cubic centimeters of helium 
per gram. 

In 1907, Cady and McFarland, of 
the University of Kansas published a 
report on the presence of helium in 
several natural gases, mainly Kansas 
gases. Some of the samples tested 
ran as high as 1% per cent of helium 
by volume. This work of Cady and 
McFarland disclosed the information 
necessary for the inauguration of the 
helium “project” during the war. 

To date no one has succeeded in 
combining helium with any other ele- 
ment, or in inducing the gas to take 
part in any chemical reaction under 
any conditions. In this respect, it is 
similar to other rare gases of the at- 
mosphere—neon, argon, krypton, and 
xenon. Helium is only slightly sol- 
uble in water. Its thermal conductiv- 
ity is fairly high, but it is less than 
that of hydrogen. A volume of hel- 
ium weighs about twice as much as 
an equal volume of hydrogen, under 
identical conditions of temperature 
and pressure. It is a good conductor 
of electricity, being next to neon in 
this respect. Under similar condi- 
tions it conducts a current 25 times 
as readily as air. After overcoming 
immense difficulties, Professor Kam- 
merlingh Onnes, of the University of 
Leyden, in 1908, succeeded in liquie- 
fying helium. The liquid boils at 
-268.75° centigrade or 414° absolute. 
Solid helium has not yet been ob- 
tained. 

Before the World War, the Ger- 
mans had developed a type of dirig- 
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ible called Zeppelin, after Count 
Zeppelin, its inventor. In the early 
stages of the war, the Germans used 
dirigibles largely for bombing, par- 
ticularly over London and the muni- 
tions district of England. Though 
minimized as long as the war was in 
progress, the damage done was great. 
Another use for dirigibles, recognized 
by military and naval men as prob- 
ably more important than bombing is 
scouting. The German fleet never 
ventured from port without two or 
three scouting dirigibles which at all 
times informed the fleet below of the 
near approach of British war vessels. 
The German fleet could then accept 
battle, or retire to its base. 

The French and British had no 
dirigibles at the beginning of the war, 
but later hastened to repair their de- 
ficiency. From experience gained in 
the defense of London and other im- 
portant points, it was recognized that 
the dirigible was vulnerable—ex- 
tremely so, against a well-organized 
attack. The Germans too recognized 
this and invariably made attacks on 
England at night, operating from a 
high altitude in order to minimize at- 
tacks by aeroplane, as a single incen- 
diary bullet fired into a dirigible would 
quickly bring the huge ship down, a 
mass of flames. The inflammability of 
the hydrogen contained in the ship 
was the one weak point in this method 
of attack. The constant danger of a 
swift and terrible death had its effect 
moreover on the nerves of operat- 
ing crews, lessening their efficiency. 
The remedy for this situation was, of 
course, to be found in a non-inflam- 
mable gas, light enough to replace hy- 
drogen as a lifting force ; helium is the 
only gas known to have these quali- 
ties. The use of helium has still other 
advantages: It diffuses through a fab- 
ric at about three-quarters the rate 
of hydrogen; its non-inflammability 
makes it possible to place the engines 
in the framework of the dirigible, thus 
getting a direct drive, giving greater 
control of the craft, and much in- 
creased speed for any given horse- 
power. 

Early in 1915, ‘word came to an 
official of the Bureau of Mines that 
the British were interested in sources 
of helium for use in dirigibles. When 
the United States entered the war in 
1917, helium for use in dirigibles was 
discussed among Bureau of Mines’ 
officials, and in June the matter was 
presented to the Army and Navy Air 
Services aS a war project. These 
services enthusiastically approved the 
proposition, and allotments of money 
were made from the Army and Navy 
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appropriations to carry it forward. 

Three experimental plants were 
constructed in Texas, under the direc- 
tion of the Bureau of Mines, two at 
Fort Worth, for economic reasons; 
one plant used the Linde system of 
liquefaction, the other the Claude sys- 
tem, and the supply of gas was piped 
to the plants from Petrolia, Texas. 
Analysis had showed that this gas 
contained .95% helium. Another 
plant was later constructed at Petro- 
lia, near the gas wells, and use was 
made of a new method of liquefac- 
tion, called the Jefferies-Norton proc- 
ess. All three plants produced hel- 
ium, but the Linde plant proved the 
most efficient, and it was decided to 
construct, under the cognizance of 
the Navy, a much enlarged plant for 
obtaining helium in greater quantities. 
The construction of this plant was 
started in October, 1918; it was com- 
pleted in December, 1920, and was 
operated during part of 1921. It pro- 
duced altogether about 2,000,000 cubic 
feet of helium, which, with the helium 
obtained at the smaller plants during 
the experimental period, makes avail- 
able at the present time a total of 
about 2,400,000 cubic feet of helium 
over 90% in purity. Most of the gas 
is around 95% grade. 

Before the completion of the large 
plant, the two experimental plants at 
Fort Worth were shut down and dis- 
mantled. The plant at Petrolia, 
Texas, was continued, however, until 
July, 1921, on a purely experimental 
basis. It was then shut down, and at 
the present time is being kept in a 
standby condition. 

The method of operation in all of 
these plants is, in general, the same, 


although there is considerable differ- 
ence in detail. The object is to lique- 
fy all of the elements making up the 
natural gas except the helium, which 
does not liquefy at the temperature 
used. After liquefaction of all other 
constituents in the gas—such as nitro- 
gen, methane, ethane, propane, and 
butane—the helium can be pumped 
off. Thus far, helium has been ob- 
tained in two stages. One stage in 
operation gives about 70% purity; 
this has been refined up to 95%. In 
the second operation the nitrogen, 
representing practically all the impur- 
ity, is liquefied and the helium is once 
more pumped off, 

No production of helium is now in 
progress, but funds will probably be 
furnished by Congress to run the 
large plant at Forth Worth practically 
during the whole of next year. Under 
such conditions, from eight to ten 
million cubic feet of helium may be 
obtained. 

Two helium repurification plants 
have been constructed by the Army, 
and the Bureau of Mines is cooperat- 
ing in installing the final liquefaction 
equipment. One of these is at Lang- 
ley Field, Va. In this is used an ex- 
pansion engine refrigeration system, 
with heat interchanges, and an es- 
pecially designed purifier. This 
plant will be used for refining helium 
after it has been used in a balloon or 
dirigible and has become contamin- 
ated with air by interchange through 
the fabric. When the grade of the 
gas is reduced to 85%, its lifting 
power (which is normally 92% that 
of hydrogen when both gases are 
100% pure) is too low for practical 
use, and the gas must be refined. 


New Navy Seaplane 


MARKED feature of aero- 
A nautical engine development 

in this country is the encour- 
agement by the Bureau of Aeronau- 
tics,, Navy Department, of independ- 
ent development of aircraft engines 
for the prospective requirements of 
naval flying. 

An interesting result of this en- 
couragement, is the development by 
the Wright Aeronautical Corpora- 
tion, of a new 12-cylinder engine, 
known as Model “T-2.” This engine 
was designed to meet the Navy De- 
partment requirements. and has been 
built on Navy Department orders. It 
is designed for heavy duty service 
sea planes, whose long flights require 
great durability, and on account of 
the weight of gasoline necessary, the 
engine had to be economical as pos- 
sible. Notwithstanding these pri- 
mary considerations, this engine, as 


developed, seems to have a wide range 


of application, owing to its low 
weight per horsepower. 
Some of the “T-2’s’’ mechanical 


features are believed to be entirely 
new. These include a form of crank- 
case, in which the crankshaft is 
held in the upper case by bearing 
caps, rather than by the upper and 
lower halves together; a form of can 
box, which not only carries the cam- 
shafts and rocker arms, but also 
forms a truss at the top of the cylin- 
ders. Integral with each cam box is 
an intake manifold, so designed that 
the carburetors may be placed either 
below the crankcase or in the V. An 
open end cylinder sleeve construction 
and the use of aluminum bronze 
valve seats are also new features. Re- 
fering to the photographs, we note 
that the cylinders are cast of alumi- 
num in four blocks of three, and that 


After being refined, it can be used 
again. 

The other repurification unit has 
been installed on two railroads cars. 
One car contains the power plant, and 
the other the compressors and lique- 
faction equipment. These can be 
moved from place to place as needed. 
The use of charcoal at low tempera- 
tures for repurification will be tried 
in this plant. Charcoal exercises se- 
lective action in absorbing air and 
nitrogen, taking them up freely, 
whereas helium is scarcely absorbed 
at all. In this way a separation of 
helium can be obtained. 

Complete equipment for conduct- 
ing research at low temperatures, the 
Cryogenic Laboratory of the Bureau 
of Mines, is located at Washington in 
the Interior Department building, 
representing the research department 
of the whole helium project, and em- 
ploying a force of 12 men. Funda- 
mental information is being obtained 
that is essential for the construction 
of any new plant designed to have 
greater efficiency than the large plant 
at Forth Worth. Helium can prob- 
ably be produced in this plant for 
10c a cubic foot, but it is believed that 
the cost can, ultimately, be reduced to 
3c and perhaps to 2c. Necessary in- 
formation is being gradually accumu- 
lated to this end. 

The Government’s entire helium 
program is now carried on under the 
general authority of the Army and 
Navy Helium Board, consisting of a 
representative, each, of the Army and 
Navy, together with a delegate from 
the Bureau of Mines.—Reports of 
Investigations, U. S. Bureau of 
Mines. 


Engine 


a single cam box covers the six cylin- 
ders of each bank. In order to give 
the reader an idea of the size of this 
engine, it should be noted that it is 
slightly shorter than the Liberty, and 
fits into the same bed timbers. The 
details of the engine itself are as fol- 
lows: 

Bore, 534 ins. 

Stroke, 6% ins. 

Piston Displacement 1947 cu. ins. 

Rates hi tmbems2 atmo Rob:M, 

The engine is purposely somewhat 
throttled, in order to increase its abil- 
ity to run for long periods, without 
decrease of power, and with a very 
low fuel consumption. 

One of the interesting details of the 
engine is the cylinder construction. 
This permits of an aluminum com- 
bustion chamber in direct contact 
with the cooling water.’ A removable 
wearing surface is provided for the 
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piston by the use of an open and 
steel sleeve, which is shrunk into the 


aluminum cylinder casting. The 
valves and spark. plug bushings are 
seated in aluminum bronze rings 
shrunk into the cylinder heads. This 


construction provides for adequate 
cooling for both these important 
parts, and is considerably different 
from that used in the standard Wright 
engines heretofore, in which closed 
and steel cylinder sleeves were used. 
Four valves are used per cylinder. 
The valves are inclined at a small 
angle, and are actuated by rocker 
arms directly from a single camshaft 
housed in each cam box mentioned 
above. These rocker arms are car- 
ried on light steel tubes running par- 
allel with the camshafts, which can 
be withdrawn from the end of the 
cam box, thus permitting the re- 
moval of the rocker arms. The lubri- 
cation of all of the valve-operating 
mechanism is effected by oil carried 
under pressure in the rocker arm 
tubes. Overflow pipes are provided 
to return the oil to the crankcase. 
Valve adjustment is taken care of 
by adjustment screws on the rocker 
arms, and in order to facilitate this 
adjustment the cam box has a light 
two-part top, which can be easily re- 
moved, enabling a mechanic to adjust 
all valves and inspect the rocker arms, 
camshafts, bearings, etc. The design 
of the pistons present no radical fea- 
tures. Three compression rings above 
the pin and a scraper ring on the 
skirt are used. The floating type of 
piston pin, with bronze retaining 
plugs, is provided. The inner and 
outer connecting rods have a tubular 
cross section, the outer rod_ being 
forked to hold a new. type of con- 
necting rod bearing. This bearing 
is a split sleeve and is made of a new 
material, which does not require a 
babbitt facing. The inner connecting 
rod bears directly on the outside of 
this bearing, and the bearing itself 
bears on the crankpin. The crank- 
shaft is exceptionally robust, having 
3-inch diameter main and crankpin 
bearings. Seven main bearings are 
used, the center and front bearings 
being very long. The propeller thrust 
is taken by a deep row radial bear- 
ing. The propeller end of the shaft 
is interesting, as it embodies a new 
design of hub fastening. The shaft 
itself is splined with 17 splines. The 
drive is through the splines from the 
crankshaft to the propeller hub. The 
hub is centralized by a pair of tapered 
cones, one at each end of the splines. 
Details of the crankcase are most 
interesting, as the design, which was 
first used in the Wright dirigible en- 
gine, provides an exceedingly neat 
and stiff girder for carrying the en- 


gine stresses. 


Wright Seaplane Engine Model T-2 


The method of con- 
struction might almost be called a 
one-piece crankcase, as the lower por- 
tion is only a bottom pan containing 
the sump and carrying the oil and 
water pumps. The main bearings are, 
as before stated, held in place by 
bearing caps. This method of con- 
struction makes it perfectly possible 
to remove the under pan, which con- 
tains no mechanism for which any re- 
adjustment is required, and thus in- 
spect the main and the. connecting rod 
bearings without removing the engine 
from the aeroplane. 

The drives for the magnetos, cam- 
shafts, oil and water pumps, as well 
as the synchronizers, have been laid 
out with a special reference to ac- 
cessibility and ease of adjustment. 
Not only are these drives arranged 
in a flat, compact form, as will be 
seen from the illustrations, but pro- 
vision is made for a generator or fuel 
pump drive in the Vee, and a hand 
or electric starter, or other auxiliary, 
at the rear of the engine. Water is 
carried to the lower side of each bank 
of cylinders through suitable piping 


from the pump, and is taken out at 
the propeller end of each cylinder 
bank. The oil passes from the pres- 
sure pump through a large cylindri- 


cal strainer, and is fed to all parts of 
the engine under a pressure of 75 
Ibs. per sq. in., the only parts lubri- 
cated by ie being the pistons and 
wrist pins. 

The ignition is by two SS-12 Split- 
dorf magnetos, one magneto firing 
all the inside plugs, and one the out- 
side. Two separate carburetors, as 
seen in the illustration, are of the 
latest Stromberg aviation type. This 
engine, in accordance with the Navy 
Department’s requirements, was built 
to run on standard domestic aviation 
gasoline. Furthermore, all parts, in- 
cluding spark plugs, crankcase bolts 
and oil strainer, are so placed as to 
be readily accessible and easily dis- 
assembled in the aeroplane. 


The Model “T-2” engine, above de- 
scribed, has recently been accepted 
by the Navy Department, after an 
official 50-hour test, in which the en- 
gine developed an average of 500 h.p. 
at 1800 r.p.m. During this test the 
average fuel consumption was .48 
Ibs., and the average oil consumptoin 
OZ dbs permb: a. puir 


Aeromarihe Aircraft Engine Sets World’s Record Ih 


HE Navy Department, Bureau 
of Aeronautics, have inaugu- 
rated new test conditions for 
aircraft engines which mark a new 
In the 
past it has been the rule to prove new 
types of engines by a fifty-hour en- 
durance test, run in five-hour periods. 
This test has generally been regarded 


step in aviation development. 


as one of extreme severity and the 
few types that have successfully com- 
pleted this period without major fail- 
ures have been considered to have 
entirely proved their suitability for 
aircraft use. Realizing that the next 
step in aeronautics is the development 
of engines of greater durability, the 
Bureau has increased the length of 
their tests to six times the old stand- 
ard, or three hundred hours. This 
ultimate limit was set in the expecta- 
tion that any existing engine would 
have been run to destruction before 
that length of time, so that the actual 
The test, 
however, failed in its intention in the 


life could be determined. 


case of the Aeromarine U-8-D, which 
is still pulling its full horsepower 
and functioning perfectly in all re- 
spects at the end of the three hun- 
dred hours. Several engines have at- 
tempted this test, but as yet only the 


Endurance Test 
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Aeromarine U-8-D has successfully 
completed the entire three hundred 
hours. 

The test is run in three main peri- 
ods of one hundred hours, each in- 
cluding eighty-six hours at flying 
load, followed by fourteen hours at 
full throttle: After each hundred 
hours the engine was put through a 
complete series of tests to check up 
horsepower, fuel consumption, etc., 
and was subjected to detail examina- 
tions for wear. These tests were ob- 
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Top view Aeromarine U-8-D engine 


EROMARINE PLANE RMOT 
| 7OPWEW U-8-0 “02 
sett 


| 57 


MTT RTC CCC COLE 


EPEC CEEOL OCC 


449 


TTC 


Side view Aeromarine U-8-D engine 
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served and all records checked and 
certified’ by Navy Inspectors work- 
ing in three eight-hour shifts—to get 
in three hundred hours, working the 
standard forty-four hour week, 
would have taken almost seven weeks. 

The following facts are of interest 
and help towards a realization of the 
arduous conditions to which a test of 
this kind subjects the engine: 


Each of the pistons as it reverses 
its direction of travel at the end of 
each stroke is brought to a stop, 
while at the middle of the stroke it is 
travelling at a rate of 38 miles an 
hour at 1700 revolutions per minute, 
rated engine speed. ‘That is to say, 
in 1/112 of a second the piston speed 
is brought from zero to 38 miles an 
hour and is brought to zero again in 
the next 1/112 of asecond. Each of 
the eight pistons continued these 112 
accelerations per second for three 
hundred hours or 120,000,000 times. 
The explosion load on each piston is 
in excess of four tons and one hun- 
dred explosions occur per second. 


The average horsepower developed 
was 175, which is sufficient to propel 
a five-passenger aeroplane at a speed 
of about eighty miles an hour and in 
the time of the test such a plane 
would have flown completely around 
the world. 
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The total amount of work done by 
the engine is equivalent to lifting a 
weight of one ton to a height of 1,270 
miles. 

Sixteen tons or 5,300 gallons of 
gasoline were used in this test. 

The equivalent gasoline consump- 
tion in the plane would have been 
four and three-quarter miles per gal- 
lon. The average oil consumption 
was .OO86. 

The tip of the propeller used on 
this test travelled 91,200 miles or al- 
most one-third of the distance from 
the earth to the moon. 

During the test the engine made 
over 31,000,000 revolutions and al- 
most 9,000,000 revolutions between 
stops. As a comparison it may be 
stated that the ocean liners average 
about one-half million revolutions of 
the engines on the trip from Liver- 
pool to New York. 

During the test the pump on the 
engine circulated 2,726 tons of water. 

The long valve «life demonstrated 
in the test was deliberately aimed at, 
and very special attention was given 
to the valve seat and guide. The seat 
is cast into the head, which gives bet- 
ter thermal contact than any other 
known method of uniting two pieces. 

The connecting rod bearings on the 
U-8-D have the same area as the 400 
H.P. Liberty tEagine,” while Sihe 
crankshaft bearings are considerably 
larger. Very special precautions are 


Power curve of Aeromarine U-8-D engine after 
completing 300-hour test 
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Anti-propeller end view Aeromarine U-8-D engine 
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taken to insure extreme rigidity in 
the bearing shells and there is in- 
corporated in the oil system mechani- 
cal means for trapping all the dirt in 
the oil before this reaches the bear- 
ings. This has resulted in exception- 
al bearing life. 

The cylinder sleeves, which are re- 
movable for replacement, are in direct 
contact with the cooling water. These 
provisions together with the carefully 
developed water circulating system 
which concentrates the flow at the 
points where most needed, make the 
U-8-D Engine particularly insensi- 
ble to water temperature conditions. 

In order to keep vibration to a 
minimum the angle between the cylin- 
ders on the Aeromarine is made 60°. 
The 60° design gives a constant ro- 
tating out-of-balance force of exactly 
one-half the magnitude of the un- 
balance in a corresponding 90° engine. 

The detachable head construction 
of the Aeromarine affords ideal ac- 
cessibility for the complete valve 
mechanism. Heads can be changed in 


a few minutes, by which means a 
complete tope overhaul of the entire 
valve mechanism is effected, while 
necessary adjustments are made on 
the bench. The Aeromarine design 
affords quickly detachable and inter- 
changeable cylinder sleeves. ~ 

For future production, modifica- 
tions are being made to this engine 
whereby the weight is being very ma- 
terially reduced on those parts which 
do not affect the life of the engine. 
At the same time the bore is being 
increased so that Type U-873 will be 
rated. at 250 H.P. and in the hiem 
compression type will develop up- 
wards of 275 H.P. The weight is 
520 lbs., giving a weight factor of 1.9 
Ibs. per H.P. in this U-873 Type. This 
weight reduction is being achieved in 
spite of the fact that all parts which 
showed less than 100% perfect at the 
end of the 300 hours in the test are 
being strengthened or otherwise modi- 
fied to bring them beyond the 300- 
hour standard. 


The M.I.T. Soaring Machine 


Member Managing Board Aero. Eng. Soc. of Mass. 


EFORE the advent of the 
aeroplane, the attention of the 
public had been directed in 

part to the experiments of Chanute, 
Lilienthal, and Montgomery, whose 
performances in heavier-than-air con- 
trivances furnished a_ substantial 
background for the present develop- 
ment in the art of flying. With what 
now appear to have been crude as- 
semblages of wood and fabric, they 
actually succeeded in making short 
flights, or more properly, perhaps, 
air-slides, which in those pre-modern 
days of aviation was a noteworthy 
accomplishment. 


Of no less importance were the 
early experiments of the Wrights at 
Kitty Hawk, N. C., which resulted 
in the installation of the first power 
unit. Once the machine was con- 
structed, gliding was simplicity itself. 
It merely involved utilizing gravita- 
tion and the opposing air pressure 
to produce translatory motion. In 
other words, gliding amounted to 
nothing more than sliding down an 
inclined plane of air along the path 
of least resistance under the influ- 
ence of gravity. Birds had been ob- 
served to glide, but more than that, 
they had been observed to soar,— 
rise, gain altitude, without the slight- 
est effort on their part to furnish the 
propelling force. Their native in- 
stinct enabled them to sense and use 
to great advantage the stored energy 
of air currents and wind puffs. But 
Nature was not longer to keep her 
secret from man when Orville 
Wright in 1911 demonstrated by re- 
maining aloft nine minutes and fifty- 
four seconds that a heavier-than-air 
machine could be sustained by the 
motion of the winds. 


This was the first step in soaring 
flight, but there the matter stood, al- 
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most forgotten, for nine years. The 
great strides in aircraft development 
and later the Great War thrust it into 
obscurity until revived by the enthu- 
siasts in Germany after the wings of 
the Central Powers had been clipped 
by the Versailles Treaty.’ Thus arose 
the new art of utilizing the wind cur- 
rents in sustained flight. 

Motorless flight includes both soar- 
ing and gliding flight. Gliding is al- 
ways the outcome of soaring; the 
machine soars with every available 
wind to gain altitude and then glides 
toward its destination. Granting the 
existence of the proper currents, soar- 
ing depends primarily upon the skill 
of the pilot and secondarily upon the 
maneuverability of the plane. This 
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The M. I. T. Soaring Glider 


Inst. of Tech. 


the Massachusetts Institute of Tech- 
nology was one of the first to become 
interested in the introduction of soar- 
ing flight into the United States. 
Early in January, after much pre- 
liminary discussion on the part of the 
members most interested, a committee 
was appointed to make plans and di- 
rect the construction of a soaring 
plane. The two most serious prob- 
lems confronting the committee were 
the questions of finance and man- 
hours. The necessary funds were 
finally secured by popular subscrip- 
tion among the society membership. 
A questionnaire was submitted in 
which each member was asked to fill 
in the number of man-hours that 
could be expected from him. With 
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last consideration imposes special re- 
quirements in design. 

Little need be said of the perform- 
ances of the Aachen, Harth, Hann- 
over, and von Lossel machines in the 
Rhoen Valley, as much has already 
been published, but they may be re- 
ferred to later for comparative pur- 
poses. 

The awakening in America natur- 
ally followed the rapid spread of en- 
thusiasm throughout Europe. The 
Aeronautical Engineering Society of 
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Construction of Central Wing Section 
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these obstacles successfully sur- 
mounted, the committee announced a 
competition for designs. Out of some 
five designs received, the judges, 
Prof. EB. P. Warner of the départ- 
ment of Aeronautics acting as chair- 
man, declared Mr. C. T: Allen and 
Mr. O. C. Koppen winners of the 
competition. 

The original plans were slightly 
modified to give larger control sur- 
faces and to facilitate ease in con- 
struction. The available labor being 
limited in time and skill, simplicity of 
construction was one of the deciding 
factors in thé design competition. No 
variable wing section was attempted. 
Although the initial plans called for a 
streamlined fuselage, careful analysis 
seemed to indicate that the results 
would not warrant the decreased visi- 
bility for the pilot or the attendant 
structural complications. 

The usual stress analysis was made 
so that the factor of safety would not 
fall below six. Duplicate pieces were 
made of the important parts of the 
machine and tested for their breaking 
strength in the Testing Materials 
Laboratory of the Institute. For the 
most part it was found that the break- 
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ing strength far exceeded the required 
values. 

The Technology soaring plane is of 
cantilever construction. It has a hun- 
dred and twenty square feet of sup- 
porting surface and tips the scales at 
a fraction less than seventy-three 
pounds. While every effort was 
made to lessen the weight without re- 
ducing the strength by the efficient 
use of materials, its lightness ex- 
ceeded the expectations. Allowing a 
hundred and thirty pounds as the 
weight of the pilot, this gives a flying 
load of one and seven-tenths pounds 
per square foot. This is about the 
carrying capacity of the condor and 
is slightly greater than the loading of 
the principal successful foreign soar- 
ing machines. The wing has a spread 
of twenty-four feet, a chord of four 
feet, nine inches and an aspect ratio 
of five. 

A Martin No. 2 wing section was 
selected as the most suitable for the 
conditions of soaring flight. The ribs 
have a maximum depth of seven and 
one-half inches and weigh four and 
one-half ounces each. Under actual 
test, this rib withstood a distributed 
load of one hundred and ninety-eight 
pounds before shattering. It is de- 
signed to carry a load of sixty 
pounds, allowing a factor of safety 
of six. All the ribs are identical ex- 
cept the end ribs which have a depth 
of two and one-half inches and are 
cut from ply-wood. The ribs are con- 
structed of spruce with ply-wood 
gusset plates, glued and tacked at the 
joints. Their carrying capacity of 
forty-five pounds per ounce of weight 
is somewhat remarkable. 

The wing is made in three sections 
to permit ease in transportation. The 
central section is twelve feet long 
while the end sections are six feet. 
The wing spars are of the conven- 
tional box type construction of three- 
quarter inch spruce cap-strips and 
sides of three-ply ply-wood. The 
elements are glued and screwed. Two 
wing spars are provided and, while 
they are not identical, their depth was 
made as great as the wing section 
would permit in order to obtain maxi- 
mum rigidity. The spars of the cen- 
tral section are tapered in the hori- 
zontal plane while those of the end 
sections are tapered in the vertical 
plane. The entire wing can be quick- 
ly assembled and made secure by 
means of eight steel bolts in thin sheet 
steel fittings. When tested, one of 
these fittings withstood five thousand, 
two hundred inch-pounds before the 
supporting frame broke and the rest 
of the test was abandoned. The in- 
ternal bracing consists of diagonal 
guys and light compression members 
at the ends of the sections. The 
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former are of piano wire made taut 
by means of turnbuckles made from 
bicycle spokes. The ribs are braced 
by interwoven tape strips. A balloon 
cloth weighing one and nine-tenths 
ounces per square yard forms the 
covering. Two coats of a special 
glider dope were applied. The wing 
has no dihedral, thus permitting 
greater ease and strength in construc- 
tion. 

The fuselage is of the customary 
rectangular section, tapering to the 
rudder post at the rear. For the most 
part, it is constructed of spruce, al- 
though the front members are of ash 
to add greater strength near the land- 
ing gear and pilot’s seat. 

The joints are made with 3/32 
inch ply-wood gusset plates glued and 


screwed. Under test, a sample joint 
broke at five hundred and_ sixty 
pounds. Each fuselage truss is ten 


feet long, twenty inches high and 


Front view of fuselage 


One of the fuselage trusses 
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weighs four and one-half pounds. 
The wing is fastened to the fuselage 
by means of four steel fittings which 
were found to have a_ breaking 
strength of eleven thousand pounds. 
Little labor is involved in detaching 
the wing for transportation. <A 
noticeable feature is the absence of 
external wires, none being present 
except those necessary for the manip- 
ulation of the controls. 

The machine is equipped with the 
usual number of control surfaces. 
Comparatively large surfaces were 
used to obtain greater maneuverabil- 
ity. The stabalizer has a span Of 
seven and one-half feet and a width 
of one foot, nine inches, giving an 
area of thirteen square feet. Each 
elevator is hinged to the stabilizer 
with three light hinges. The eleva- 
tors are three feet, nine inches long 
by one foot, seven inches wide. The 
rudder is approximately twenty-nine 
by nineteen inches. A slightly smaller 
rudder was submitted to a sand load- 
ing test. The glue under the horn 
was not dry when the test was made 
and consequently came loose under a 
load of eleven and one-half pounds 
per square foot. The other parts of 
the rudder showed no signs of break- 
ing. The horns are cut from ply-wood, 
the holes for the control wires being 
reinforced, with metals washers to pre- 
vent wear. ‘The ailerons are six feet 
long, extending the entire length of 
the end sections. They have a width 
of one foot, four inches. A  bell- 


“crank control system is used for the 


ailerons to eliminate the danger of 
pulleys. A stick and rudder bar are 
used to manipulate the controls. 

The pilot’s seat is cut from ply- 
wood and is located over the rear 
portion of the landing gear. Two 
skids, formed from strips of ash and 
fastened to the lower longerons, form 
the front landing device. No shock- 
absorbing mechanism is _ provided 
other than the spring of the skid 
itself. The tail skid is also built up 
from ash strips but it is provided with 
a rubber shock-absorber. 


Organizing a Successful Meet 


By W. W, Wyman, Megr., Aeronautical Dept.. C. L. Maguire Petroleum Co. 


meets in many parts of the coun- 

try, and I feel it will be a serv- 
ice to aeronautics to tell of the prep- 
aration and organization of the most 
successful meet--the one put on by 
the whole city of Monmouth, Illinois, 
June 15th to 17th. The population of 
Monmouth is only 10,000. 

About a year ago the Exchange 
Club of Monmouth, a newly organ- 
ized luncheon club, composed almost 
entirely of young business men, de- 
cided that they must do something to 
arouse the progressive spirit of their 
city. A committee was appointed and 
after due consideration reported on 
three plans to accomplish the desired 
results. They were: (1) An Avia- 
tion Field with an annual meet; (2) 
A City Layout Plan; (3) City Play- 
grounds. 

A fine field was secured one mile 
from the center of the city, which 
was leased to the Curtiss-Iowa Air- 
craft Corporation of Des Moines, 
Iowa, under contract to equip, oper- 
ate and maintain a first-class flying 
field. 

The Monmouth Aero Club was 
then organized with a very large 
charter membership, who immediate- 
ly started to work as a unit to put on 
a successful meet. They first secured 
the advice and counsel of such able 
men as Major R. W. Schroeder, in 
charge of the Aeronautical Depart- 
ment of the Underwriters’ Labora- 
tories, Inc., and Morrow Krum, avia- 
tion editor of the Chicago Tribune. 

The Curtiss-lowa Aircraft Cor- 
poration took immediate possession 
of the new flying field, erected a 
hangar and started operations. The 
field rapidly gained publicity through 
several trips to Chicago, strongly 
featured by Morrow Krum in the 
Chicago Tribune, and many cross- 
country passenger-carrying trips. 

The dates of the meet were set 
many months in advance and decision 
made regarding contests and events. 
The leading merchants, manufactur- 
ers and associations were induced to 
donate a total of nine beautiful silver 
cups as prizes for the leading events. 

75,000 little red stickers, announc- 
ing the meet, were purchased and one 
was pasted on every letter that went 
out of the city. A supply was given 
to every traveling man who traveled 
out of or visited the city, and they 
plastered them all over Ilinois, lowa 
and Wisconsin. 2,500 window cards 
were printed and placed in all stores 
within a radius of fifty miles. A 
little folder was prepared, listing the 
attractions, events and expected visi- 
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tors, and mailed to Chambers of Com- 
merce, Aéro Clubs and operators of 
aeroplanes. 50,000 schedules of the 
Chicago-Monmouth Air Route, in op- 
eration by the Curtiss-lowa Aircraft 
Corporation, were distributed by mail 
and planes, and then a few days be- 
fore the meet 25,000 dodgers were 
distributed by plane over the sur- 
rounding cities and towns. In addi- 
tion to this they advertised in several 
newspapers in nearby cities, and the 
Monmouth newspapers, with about 
6,500 circulation, ran page after page 
of free press notices and advertise- 
ments. 

To quote from a letter from Mr. 
C. W. Buchanan, president of the 
Monmouth Aero Club: “We put one 
man of exceptional executive ability 
in complete charge as General Chair- 
man to direct all the affairs of the 
meet, and he in turn appointed his 
chairmen and assigned to them the 
various tasks to make up the meet as 
a whole, and made each responsible 
for his particular task. This was one 
of the main contributors to our suc- 
cess. 

“We secured the active support of 
each city and county official and now 
realize that this support was an es- 
sential to success. 

“As we had arranged no second 
prizes we decided to extend the hos- 
pitality of the city in entertaining our 
visitors and guests. On arrival each 
visitor and guest, including mechani- 
cians, was given a card which en- 
titled him to gasoline, oil, meals, hotel 
bills, use of Y. M. C. A. swimming 
pools and full privileges at the Coun- 
try Club, absolutely tree of charge. 

“One itém which contributed large- 
ly to our success was the fine manner 
in which our traffic was handled, with 
the result that there were no accidents 
to cars or pedestrians. This was 
handled entirely by our local army 
units, who policed all roads to per- 
fection. 

“The road passing the field was 
confined to one-way traffic and no 
parking was allowed on any road 
near the field, though ample parking 
space was available within the field. 
This would have been impossible 
without the co-operation of the 
county officials. 

“Neither were there any accidents 
to flyers or their ships, due to the 
able management of Major Schroe- 
der, who had charge of all flying. 

“We sold over 3000 advance admis- 
sion tickets and secured enough rain 
insurance for the first day to cover 
our expenses. 

“It was a pleasure to see the gov- 
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ernment pilots ask for service for 
their ships, then as an afterthought 
ask what oil and gas we were using, 
and when they were told it was Lake- 
side Aviation Oil and Standard’s Air 
Service specification gasoline, to see 
how well pleased they were and how 
soon their worry over these items 
disappeared. Many remarked that we 
were surely giving away the best ob- 
tainable.” 


There were over 10,000 paid ad- 
missions to this three-day meet, which 
is certainly remarkable for a city of 
only 10,000 population. These ad- 
missions paid all expenses and left a 
substantial profit. It just shows the 
real fundamental cause of the finan- 
cial as well as the operating success 
of this meet. The whole city, to a 
man, pulled together as one team with 
one big idea—a_ successful flying 
meet. There were no petty jealous- 
ies, no holding back, no pessimists. 
Everyone, no matter what his posi- 
tion, did what he could to help. Any- 
one could have asked the Mayor to 
run a necessary errand and he would 
have done it without letting it be 
known that he was the Mayor. Every 
visitor, whether high army official or 
mechanician, was treated as if he 
were the guest of honor. The ones 
who could take no active part in the 
planning or organization did take a 
very active part in making it a suc- 
cess by coming to the meet and paying 
their admissions. One day of the 
meet was declared a holiday in the 
whole city. It was this spirit of un- 
selfish willingness to serve, this spirit 
of unselfish hospitality, this spirit of 
united effort that made this meet such 
a success. And these same qualities 
displayed by any city or town, no mat- 
ter what its size, will make it possible 
for them to run-2 sticcessful meet, 
Visitors to the Monmouth Meet will 
long remember it as the brightest 
spot in their whole season’s work. 


Monmouth, Illinois, is destined to 
be well known in aviation circles, 
mainly because of its unity of interest 
in aviation and because of its geo- 
graphic advantages. It has excellent 
railroad facilities. It is located about 
half way, or one-hop distance, in a 
nearly straight line between six large 
cities, namely, Chicago and Kansas 
City, Minneapolis and St. Louis, 
Omaha and Indianapolis, and very 
little out of line between Chicago and 
Omaha. This will’make Monmouth 
the logical stopping place for the air 
traffic that will some day in the near 
future operate between all these large 
cities of the Middle West. 


The Aeronautical Situation in Germany 


before) aeronautical interests 

in Europe both political and 
commercial, have been looking upon 
Germany and the development of 
German aeronautical activities with 
a great deal of nervousness. 

Germany during the war and since 
the war stopped has made such sub- 
stantial progress in aeronautics, that 
the preoccupation of the rest of the 
world in its progress is quite jus- 
tified. 

The hesitancy and the lack of a 
well-defined understanding on the 
matter of aeronautical policies of the 
allied nations towards Germany has 
been the outstanding feature of all 
the governmental conferences which 
from time to time have taken place 
among the allies on the matter of 
future aeronautical developments in 
Germany. 

A short survey of what the allies 
have tried to do from the time the 
armistice was signed up to the pres- 
ent time in order to keep the German 
flag out of the air and the actual re- 
sults obtained in this direction will 
probably be illuminating to all those 
who are interested in the inter- 
national aspect of aeronautics. 

After the armistice Germany de- 
livered to the allies 1,700 aircraft and 
the peace treaty signed at Versailles 
on June 28th, 1919, imposed a num- 
ber of limitations upon German aero- 
nautical activities and reserved a 
number of rights and privileges to 
the allies in connection with civil 
aviation developments 1n Germany. 

Art. 201 of Section V of the Peace 
Treaty grants to Germany the right 
to resume aeronautical construction 
six months after the ratification of 
the Peace Treaty, namely: July 10th, 
1921. Art. 202 imposes the destruc- 
tion or the delivery to the allies of 
all military aircraft and aeronautical 
equipment. 

Art. 313-320 of.section XI of the 
Peace Treaty reserves to aircraft of 
allied nations up to January Ist, 1923, 
the right to fly over German territory 
and to participate in the air traffic in 
Germany under the same rights and 
obligations as German aircraft. 

On June 20th, 1920, it was decided 
at the Boulogne interallied confer- 
ence that Germany was not comply- 
ing with Art. 202 and in order to 
make it comply with it, the German 
Government was notified that the 
provision of the Peace Treaty regu- 
lating aeronautical construction in 
Germany was amended to the effect 
that Germany could not resume aero- 
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nautical constructions before three 
months had elapsed from the date 
when the interallied aeronautical con- 
trol commission would report that 
the provisions contained in Art. 202 
of the Peace Treaty had been com- 
plied with. 

On July 10th, 1920, Germany, ig- 
noring the decisions taken by the 
allies at Boulogne, resumed aero- 
nautical construction and the allies 
found themselves compelled to in- 
clude in the protocol drawn up at 
Spa on July 12th, 1920, the decisions 
taken at Boulogne. 

On January 20th, 1921, the allies 
requested Germany to accept a dis- 
tinction formulated by them between 
civil and military aircraft and set 
May 15th, 1921, as the final limit for 
complying with Art. 202 as mentioned 
above. After an ultimatum was sent 
to Germany on May 5th, 1921, the 
German Government accepted on 
May 11th, 1921, the request made by 
the allies on January 29th. 

On November 16th, 1921, 250 new 
aircraft built since the armistice, in 
opposition to the conditions laid out 
by the allies in the Peace Treaty and 
in the subsequent interallied confer- 
ences, were either delivered to the 
allies or were destroyed. On Febru- 
ary Ist, 1922, the council of allied 
ambassadors decreed that on May 
5th, 1922, the limitations imposed by 
the allies upon the construction of 
aircraft in Germany would be re- 
moved. 

May 15th, 1922, is the date which 
will mark in the future the official 
starting point of German aeronautical 
activities. 

In the meantime, while the allies 
were exchanging notes among them- 
selves and between themselves and 
the German Government on German 
aeronautical activities in the future, 
German aeronautics was progressing 
in the scientific research field, in the 
engineering and the manufacturing 
field and in the organization of aer- 
ial commercial lines. 


The allies left to Germany, after’ 


the war, about 100 old types mili- 
tary aeroplanes to be used for com- 
mercial purposes and with such ma- 
terial, from April lst to October 31st, 
1921, these aircraft flew more than 
one million miles, transported 6,800 
passengers and 31 tons of mail and 
merchandise and on May 5th, 1922 
the total strength of German aviation 
(including the 100 aeroplanes men- 
tioned above) was 225 aircraft. 
Two important groups of aerial 
operating companies have been 


454 


formed in Germany lately and each 
one of these two groups has been 
put under the wings of one of the 
two large shipping interests repre- 
sented by the Norddeutscher Lloyd 
and the Hambourg Amerika Linie, 
respectively. The first group is 
composed by Albatros, Junkers, 
Sablatniz, Rumpler, Oriental Lloyd, 
Schutte-Lanz, Benz, etc. The second 
group is composed by Deutsche Luft 
Reederei, Danziger Luft Reederei, 
Deutsh-Russische Luftverkehrs Ges- 
ellschaft, Zeppelin Flugzeugban, 
Maybach, ete. 

Limited in Germany by the Allies 
German aeronautical activities have 
developed abroad. In Italy the Ger- 
mans are now manufacturing metal- 
lic aircraft and a line, Berlin, Roma, 
Brindisi, Athenes, will be inaugu- 
rated in the near future: “li gime 
United States the Shutte-Lanz Co. 
and the General Air Service Corpo- 
ration, have laid out the basis of 
a very important aerial service oper- 
ated with German dirigibles. In 
Spain the “Zeppelin and American 
Company” has been incorporated 
with a capital of 80,000,000 pesetas. 
In Colombia commercial aerial navi- 
gation is operated with a German 
Company. In Switzerland the “Ad 
Astro” Swiss Company is subsidized 
by the German Government (6,500,- 
000 marks in 1922). In Russia the 
first aerial operating company starting 
operating there is a German com- 
pany. 

As far as the scientific progress in 
aeronautics is concerned, we can 
say that Germany is more advanced 
in aerodynamical research work 
than any other country and no other 
country can boast of having such 
big men in this line of scientific work 
as Prof. Prandtl, Prof. von Korman, 
Dr. Betz and others who have enor- 
mously contributed to the progress of 
aircraft development in Germany 
and outside of Germany. 

It is rather amusing to remember 
that at the first meeting which took 
place after the war of the “Societé 
Aerienne” in Paris in which the ae- 
ronautical progress in France during 
the war was reviewed, the lecturers 
reviewed . . . . the progress made 
by the Gottingen Aeronautical Lab- 
oratory under Prof. Brandtl. 

As far as metallic construction is 
concerned I think it is freely admit- 
ted by everybody that Germany 1s 
leading the world. 

The German government is giving 
direct assistance to the air transport 
industry by the payment of a subsidy 
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of 10 marks per kilometer flown for 
distances under 300 kms., and 11 
marks for distances above 300 kms. 
In addition, in 1921, a sum of 10,- 
000,000 marks was devoted to the re- 
lief of aircraft manufacturing com- 
panies. The amounts set aside as sub- 
sidies for air transports in 1920, 
1921 and 1922 are reported to be as 
follows: 

1920, 12,000,000 marks. 

1921, 11,000,000 marks (and 1,- 


000,000 
Services. ) 

1922, 40,000,000 marks. 

I think that from this brief review 
of cold facts we can draw only one 
conclusion and the conclusion is that 
considering that the allies and the 
United States have not been able to 
agree on such a drastic policy as 
would have kept the German flag off 
the air for ten or fifteen years at 
least, we have to recognize the fact 
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that German aviation is a factor to 
be reckoned with no matter if we 
like it or not and that the best we 
can do is to deal with it in the same 
way as a business concern would 
deal with a dangerous competitor 
that cannot be put out of business: 
to make agreements with him, if 
possible, on the basis of a reciprocal 
interest or else to compete with him 
on the matter of prices and quality. 


Navy Changes in Liberty Motor Responsible for 
[mprovement in Navy Plane Operations 


LTERATIONS and changes to 
the standard Liberty engine, 
by Navy experts connected 

with the Bureau of Aeronautics of 
the Navy Department have been re- 
sponsible for the vast improvement 
in operating conditions of Navy 
planes and have made possible long 
distance flights without mishap or 
even so much as the change of a 
spark plug. 

The increased reliability of the 
Liberty engine has been the subject 
of report and comment by command- 
ers of Naval Air Squadrons operat- 
ing with the fleets and letters of com- 
mendation have been sent to the of- 
ficers responsible for the improve- 
ment by the Chief of the Bureau of 
Aeronautics. 

The Liberty engine which was 
brought out in this country during 
the war was designed to fulfill an 
urgent need for a standardized air- 
craft engine that could be placed in 
quantity production at a time when 
the air forces of the country were ex- 
panded from a negligible quantity 
to a vast fleet of planes outnumbering 
that of any country in the world. 
At the time the Liberty engine had 
the unqualified support of designers 
and manufacturers in this country, 
and it was the best product obtain- 
able in aircraft engines. Toreign 
critics condemned it in no uncertain 
terms and on numerous and varied 
counts. In the light of later experi- 
ence, it has developed that the Lib- 
erty was not as was at first claimed 
for it the perfect aircraft engine. It 
had many inherent faults which con- 
tributed to unreliability and caused 
many failures and forced landings. 
On the other hand the many good 
qualities of the engine were such as 
to stimulate every effort to correct 
existing deficiences rather than to 
turn to new design: To this end 
the Bureau of Aeronautics tackled 
the problem and by starting with the 
greatest difficulties and working down 


through to minor faults were able 
by progressive steps to place at the 
service of the Naval Air Squadrons 
engines capable of any duty that 
might by required of it with a maxi- 
mum of dependability and endurance. 

At the time of the Armistice the 
Navy had some 4,000 Liberty en- 
gines representing an outlay of ap- 
proximately $16,000,000 of govern- 
ment funds. The engines were sub- 
ject to unanticipated derangements 
which necessitated forced \landings 
of frequent occurrence and general 
overhauls. It will be clear to any- 
one who has had the least experience 
with automobile engines that the 
faults found with the Liberty were 
such as to cause continuous trouble 
and derangement. 

Among the difficulties experienced 
were trouble with breaking of timing 
gears, the oil consumption was ex- 
cessive, and much trouble was ex- 
perienced with spark plugs due to 
their fouling up particularly at low 
speeds. Cylinder jackets caused con- 
siderable trouble from cracking, al- 
lowing loss of water which usually 
resulted in forced landings. Generator 
failures was another source of trouble 
and at first it appeared that the inher- 
ent design of the Liberty engine was 
at fault. 

The most serious fault encountered 
was with gear failures and it was to 
this, that the naval technicians gave 
first consideration. A re-design of 
the timing gear was effected and the 
trouble was completely eliminated. 
Next the pistons were modified by 
cutting a groove around the edge of 
the lower piston ring groove and drill- 
ing oil return holes to the inside of 
the piston. With this change the 
spark plug troubles were eliminated 
as it prevented oil from getting into 
the combustion chamber. It also re- 
duced the oil consumption and as a 
result of this the oil pressure was 
raised. With increased oil pressure 
the bearing life was lengthened and 


this lengthened the time between 
overhauls. 

In order to eliminate generator 
failures a flexible drive was substi- 
tuted and up to the present time has 
proved altogether satisfactory in 
flight test. To overcome cylinder 
water jacket cracking a re-enforcing 
strip has been welded across the top 
of the cylinder on the inside of the 
water jacket with excellent results. 

The Liberty engine ignition system 
had never been entirely satisfactory 
and recent changes by the Bureau of 
Aeronautics include the substitution 
of a twelve-volt ignition system in 
place of the eight-volt system. This 
substitution was such that it did not 
permit the battery to discharge so 
rapidly. It also allowed much easier 
starting. 

With the above changes in effect 
the Liberty engine has been in use 
in planes in the operating squadrons 
throughout the past winter and spring 
with excellent results. During the 
recent ferrying of twelve F-5-L sea- 
planes from Hampton Roads to Pen- 
sacola the performance of the motors 
reflected the generally excellent re- 
sults that have been uniformly at- 
tained. With the exception of one 
forced landing due to a leaky water 
jacket, the engines came through 
twenty-five hours of flying without 
the slightest trouble. 

In a report to the Bureau of Aero- 
nautics the Commander of the Air 
Squadrons, Atlantic Fleet, pays high 
tribute to the work that has been 
done in this connection: 

“Tn general all the modifications to 
the standard Liberty have proved of 
great value,” says the report. “The 
increase in oil pressure has probably 
doubled the life of the motor.” The 
use of heavy gears has eliminated 
trouble from this source provided the 
commanding officers will give their 
power plants the ordinary care ac- 
corded steam power plant machinery. 

(Continued on page 478) 
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The Detroit Races 

S we go to press over fifty aeroplanes are entered 
A in the National Aeroplane Races to be staged at 
Detroit from October 7 to 14. There are twenty- 
three confirmed entries for the Pulitzer Race alone, 
and it is expected that there will be several others be- 
fore the list is closed. This contest, with the wide 
range of types of machines entered, cannot fail to be a 
classic, and it is to be hoped that the efforts of the 
Aeronautical Chamber of Commerce will be successful 

in securing worthy foreign entrants. 
The program arranged by the Detroit Aviation 
Society should have the practical endorsement of every- 


one interested in aeronautics by their attendance at 


Selfridge Field from October 7 to 14. 


Who Owns the Air? 


N order to assure the future of aerial navigation it 

may be necessary to carry to the Supreme Court 
of the United States a case just decided by a justice 
of the peace in Punxsutawney, Pa. 

Over a farm in that euphonious locality flew an avia- 
tor utterly disregarding the “No Trespass” signs that 
were posted upon it for all men to see and take warning. 

The flyer, not content with being a mere bird of pas- 
sage, paused in mid-air to do various hair-raising 
“stunts,” causing the landholder to apprehend that the 
bird-man might at any minute plunge downward into 
a grain field or damage a cow beyond repair. 

He therefore hastened to the justice’s office and 
secured a summons for the offender, who later was 
fined the sum of $1, the justice holding that with the 
ownership of the land runs the proprietorship of the 
air, all the way up. 

If this is the law no airship can fly beyond the range 
of its owner’s realty without trespassing, unless he 


If 


secures permission from all the land owners below. 
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the Punxsutawney farmer could forbid “stunt” flying 
he could probably forbid any sort of flying—for the air 
and all the rights and easements appertaining thereto 
are his to have and to hold as long as he pays his 
taxes. 

Thus opens a new and interesting transportation 
problem. It may be necessary in the future for aeriai 
passenger lines to buy franchises across the country, 
availing themselves of the right of eminent domain and 
condemning air lanes wherever they need them. 

This will be expensive and a great incentive to 
“honest graft.” 

Franchises are not easily come by, as anyone knows 
who is familiar with the history of Tammany Hall. 
Already the members of that institution must be licking 
their chops as they gaze at the illimitable ether over 
New York and think what can be got out of getting 
options on it before they grant anybody any rights to 


send aeroplanes through it. 


Transcontinental Air Mail 


HE establishment of a transcontinental air mail 

service in 1921 was regarded as an extremely dan- 
gerous performance. The amount and variety of terri- 
tory to be covered between our two coasts are great. 
Both the Rockies and the Sierras must be crossed, and 
there are only sixteen federal stations on the way. But 
the completion of a year of flying without a single 
fatality indicates that a transcontinental air mail service 
need not be any more dangerous than a transconti- 
nental motor mail service. The mail-carrying aero- 
planes last year flew 1,750,000 miles. That is the same 
as going around the world seventy times. It might be 


sad work counting motor accidents for such a distance. 


Taxicabs of the Air 


HE taxicab on land has vindicated itself by its 
convenience, cheapness and service. A somewhat 
similar system has already been started for air travel 
abroad. At the Croyden Air Station, near London, 
an aeroplane taxi, seating three passengers, is main- 
tained ready for immediate flight, the rate being a flat 
charge of less than fifty cents a mile. A traveler on 
an eastbound ocean steamship nearing England can call 
one of these air taxis by wireless and find it waiting his 
arrival. 

We in America are lagging behind Europe in aerial 
passenger traffic, but when we get our pace the return- 
ing American will find a plane cab or his private air 
car waiting for him on his arrival to whisk him through 


to his home in New England or wherever else it may be. 
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Air Mail Seattle to San Francisco 
Projected 


Seattle—Air mail service between 
Seattle and San Francisco within a 
comparatively short time was fore- 
cast by Colonel Henderson, Second 
Assistant Postmaster-General, who 
arrived with a party of Postoffice De- 
partment officials on a national tour 
of inspection. “The Seattle to San 
Francisco service depends on two 
things,” said Colonel Henderson. “We 
must first secure favorable action on 
a bill now before Congress giving us 
the right to have mail carried by pri- 
vate contract, and we must demon- 
strate the practicability of flying at 
night. I believe both these contin- 
gencies will be in our favor.” 


Wants Air Station on Barren Island 


Barren Island has been suggested 
as a site for the naval air station now 
at Rockaway Point by Judge Alfred 
J. Talley, of General Sessions, in a 
letter to Admiral Moffet, chief of the 
Bureau of Aeronautics. Judge Tal- 
ley is executor of the estate of An- 
drew White, which with New York 
City owns practically the whole 
island. 

The letter is in reply to a statement 
made by Admiral Glennon to the ef- 
fect that the removal of the air sta- 
tion from Rockaway Point would 
place the city at the mercy of foreign 
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invaders in case of war, and that 
there was no other point available for 
an air station. In his letter to Ad- 
miral Moffet Judge Talley said: 

“May I not suggest that the dangers 
and difficulties occasioned by the ac- 
tion of the City of New York in rela- 
tion to the air station at Rockaway 
Point can be avoided by establishing 
the station on Barren Island, which 
immediately adjoins Rockaway Point. 
Practically the entire island is owned 
by one private party and the city, and 
the unoccupied buildings could read- 
ily be made suitable to Navy uses.” 

In a letter to Admiral Glennon 
Judge Talley said: 

“The plants formerly operating on 
Barren Island have been practically 
discontinued. The island is now con- 
nected via the Flatbush Avenue ex- 
tension with the mainland, and the 
buildings now there could readily be 
converted to Navy uses.” 

Barren Island was formerly used 
as a garbage disposal and dead animal 
rendering plant, but this use of the 
island ceased several years ago. The 
island is more than a mile long and 
half a mile wide. It is separated from 
Rockaway Point by Rockaway Inlet. 
Judge Talley also thinks that the 
island is so sheltered that aircraft 
could land and take off in the same 
waters they now use. He thinks that 
it has all the advantages of Rockaway 
Point and none of the disadvantages. 
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i the Dayton-Wright Company, es pecially for photographic work, mosaic and oblique, now being 
poet ez eceplene, cul ee Saeale CF a thousand square miles of timber land for the Spanish River Pulp Co. 
Shade In the group are Walter E. Lees, pilot; Milton S. Beal, and J. R. Doty, camera men; Arthur Hayden and William 


Whitman, mechanics 
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Aeroplane to Locate Alaska’s Lost 
Lakes 


Locating and photographing un- 
discovered lakes in the national for- 
ests of Alaska are the latest uses to 
which the aeroplane has been put, 
says the Forest Service, United 
States Department of Agriculture. 

It has long been known that there 
are many lakes on the headlands and 
islands traversed by the inside pas- 
sage between Seattle and Skagway 
that do not appear on any map. Dur- 
ing the New York-Nome flight made 
by Army aviators, lakes were fre- 
quently sighted which could not be 
found on the latest and most authen- 
tic maps of the territory. Tales of 
unknown water bodies are constant- 
ly being brought in by trappers and 
prospectors. Less than a year ago 
a lake 414 miles long and % mile 
wide was discovered at the head of 
Short Bay. This lake has over 1,000 
acres of surface area and is less than 
1% miles from tidewater, yet be- 
cause of the surrounding country’s 
rough topography has remained un- 
known and unnamed. 

Recognizing that many other of 
these “lost lakes” may be sources of 
valuable water power, the Forest 
Service has laid plans to map this 
no-man’s land of the north by means 
of aerial photographs. A few days’ 
flight, it is said, will be sufficient to 
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cover the area with a degree of ac- 
curacy that would require many years 
and great expense to accomplish by 
ordinary methods. 

The work, which has been approved 
by the Federal Power Commission, 
will be done by seaplane, flying from 
Ketchikan as a base. 


The American Entries in the French 
Gliding Contests 

The first successful gliding tests 
to be held in the United States since 
the Wright Brothers’ experiments, 
which ended in 1903 with the world- 
famous initial flight of a motor-driven 
aeroplane, were announced today by 
the Aeronautical Chamber of Com- 
merce of America. 

The experiments were made on 
June 12th, at Ipswich, Mass., by 
three students of aeronautics at the 
Massachusetts Institute of Technol- 
ogy, Cambridge, Mass., who sail 
Saturday on the French liner La 
Savoie, to participate in the First 
International Gliding Contests, to be 
held August 6th to 22nd, at Clermont- 
Ferrand, France. 

The participants on behalf of the 
Aeronautical Engineering Society of 
the Massachusetts Institute of Tech- 
nology, are: Edmund T. Allen, age 
26, of Chicago; Harry C. Karcher, 
age 20, of Mansfield, O., and Otta 
C. Koppen, age 22, of Mamaroneck, 
N. Y. Mr. Allen, who was formerly 
a test pilot for the Army Air Service 
at McCook Field, Dayton, O., is the 
pilot. The chief designing work, 
with the asistance of the Aeronautical 
Society, was done by Mr. Koppen. 
Mr. Karcher had charge of the prac- 
tical construction of the glider. 

The entrance of the United States 
into the international competion in 
France marks a new phase in the de- 
velopment of American aeronautics, 
according to officials of the Aero- 
nautical Chamber of Commerce. 
Germany, deprived of the privilege 
of orthodox engineering, after the 
Armistice, turned to motorless aero- 
planes, and at a competion last Fall, 
distances as great as 15 miles were 
traversed by gliders. France was 
quick to arrange for a general con- 
test and experimentation has been 
going on ever since in most of the 
large nations of the world. There 
probably will be three score entrants 
in the French affair. 

Messrs. Allen, Karcher and Kop- 
pen constructed a glider at the M. I. 
T. laboratories and on June 12th, 
Mr. Allen took it to a 50-foot eleva- 
tion at Ipswich, Mass. He rose ina 
fifteen-mile head. wind. Altogether 
five successful flights were made. 
The velocity of the wind was such 
that the machine hovered practically 


the entire time. It reached a maxi- 
mum elevation of twenty feet and 
advanced a maximum distance, in one 
flight, of 200 feet. 

As a result of these trials, the 
young men, with the assistance of 
other aeronautical students at Cam- 
bridge, redesigned the glider into 
what they believe is the most efficient 
type yet produced anywhere in the 
world. The frail little aircraft, now 
stowed away aboard ship, has a span 
of 24 feet, a chord (or width of 
wing) of 4 feet 9 inches and meas- 
ures 16 feet overall. It is of spruce 
and fabric construction and weighs 
but eighty pounds. The most suc- 
cessful of the famous German gliders 
weighs 149 pounds. Yet the Cam- 
bridge craft has a factor of safety of 
four. It is asserted by the builders 
that the craft has greater ease of 
control than the ordinary type of 
plane, having ailerons, rudder and 
flaps, the full length of the mono- 
plane wing. 

“The American aircraft industry 
will watch the results of the French 
competition with keen interest. The 
attention of the world is divided be- 
tween the helicopter (machine capa- 
ble of vertical flight) and the glider, 
or motorless aeroplane. Both have 
much to contribute, but the glider ap- 
peals probably more to sportsmanship. 
A great deal should be learned aero- 
dynamically from motorless flight.” 


Notice to Aviators 


At High Hill Beach, New York 
via: BelmoresiL. UnearU. Se Coast 
Guard Station No. 87, there is a large 
wooden platform painted green, with 
large white numbers 87 on the upper 
side. It is surrounded with green 
grass approximately two and a half 
to two feet in length, forming an ap- 
parently level surface of about one- 
half mile wide and two miles long. 
From the air this would appear to be 
an ideal landing field, especially as 
there is an indication that the num- 
bers 87, but in reality it is exceedingly 
marshy and. swampy~ ground, and 
should an aviator attempt to alight 
thereon there would undoubtedly fol- 
low some damage to the aircraft. 


Correction 


In our issue of August we stated 
that the flying field at Kansas City 
consisted of 53 acres, whereas as a 
matter of fact the field contains 153 
acres, a portion of which has been 
leased to the Government. The con- 
tract for the erection of Government 
equipment has been let and the work 
should be completed sometime in 
October. 


Aerial Mail Night Flying 

Experiments have been made by 
the Post Office Department from 
time immemorial for the improve- 
ment of the mail service to the 
citizens of the United States, but 
never before has the Department been 
pushed to experiment above the 
clouds. It is all due to the fact that 
the Post Office Department is con- 
sidering establishing night flying. 

Flying by night means much more 
than flying by day. It means lighted 
fields. Also it means constant com- 
munication between the planes in 
flight and the stations. At Bolling 
Field, Washington, D, C.. a jai 
plane has been fitted with both re- 
ceiving and sending radio telephone 
apparatus for communication tests. 
During flights over the capital city 
above the clouds conversation has 
been maintained successfully with the 
radio telephone station in the Post 
Office Department building. 

Just as ships on the ocean, without 
radio lose themselves if the sun and 
the stars are obscured, the ships of 
the air lose themselves. At night air 
mail planes without radio equipment 
would be very apt to lose their way, 
run out of gasoline and finally crash 
to the ground. The Post Office De- 
partment wants to establish good air 
mail service, but it insists that the 
service must be safe. 

With radio telephone equipment, 
ships could be given their position 
in ten minutes or less, it is estimated 
by officials of the Air Mail Service. 
The operation would be something 
like this: An air mail plane flying 
at night would call for its position. 
Radio operators in the stations from 
which the plane departed and 
to which it was going, by means of 
rotating finder would determine the 
exact direction the message came 
from. One station would then report 
the angle to the other station. This 
operator would draw a triangle on a 
map from the information received. 
The plane, of course, would be at the 
apex of the triangle. The flyer in- 
formed of his position, could quickly 
make his way back to the route. 

Radio will also be used to report 
ground conditions at the stations to 
planes in flight. If a heavy fog 
settles over San Francisco the flyer 
with mail will be warned to land 
some place else. The passenger and 
mail planes between England and 
France are equipped with radio sets 
for such emergencies. 

Further experiments which will 
now be conducted by the Air Mail 
Service, look toward simplifying the 
radio equipment in order to reduce 
the weight. The air mail plane de- 
tailed at Bolling Field now carries 
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radio equipment which totals about 
200 pounds. It is believed this can be 
reduced at least one-half. 

The mail plane reels in its ex- 
perimental antennae like a fisherman 
reels in a trolling line. The antennae 
consists of a 300-foot copper wire 
which sails out behind the plane when 
in use, weighted by a little lead fish. 
Electric current to operate the radio 
telephone is manufactured by a gen- 
erator run by a fan which spins at 
high speed as the plane rushes 
through the air. The radio receivers 
are enclosed in rubber cups to per- 
mit the pilot to hear the radio con- 
versation above the roar of the 
motor. . 


Seaplane Mail Service 


Sea plane mail service at New Or- 
leans will be established soon, accord- 
ing to an announcement given out by 
the Post Office Department, in line 
with the policy to speed up mails at 
the chief American ports. The plane 
will catch ‘outgoing steamers with 
late mail and bring in mail from the 
steamers half a day ahead of time. 

Announcement is also made of the 
placing of sea posts on five Oriental 
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Aeroplane view of Utah Copper Co. mine at Bingham, ; ywin, 1 
Forty thousand tons of ore per day are removed when this mine is working full 
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steamers of the Shipping Board using 
the port of Seattle. Mail sorters on 
these steamships will sort the mail 
even down to carriers’ routes for 
Seattle. At Victoria a sea plane will 
take the mail to the city 84 miles 
away and delivery will be made be- 
fore the boat docks. At New York 
a special mail boat has been in ser- 
vice for some time taking off mail as 
the steamers arrive at Quarantine. 
A sea plane has been in service at 
Seattle for the period of a year and 
the results have been satisfactory. 
It was found, however, that to obtain 
the best service it was necessary to 
have mail clerks on the steamships. 


A Plane Which Cannot Spin? 


Is the Petrel, which is now under 
test at McCook Field by the Engi- 
neering Section of the Air Service, 
so balanced and designed that a tail- 
spin is impossible? ‘This question has 
come up during the tests, in view of 
the fact that no pilot has been able to 
make the plane spin. 

This question has probably to do 
with the center of pressure travel on 
the Gottinenn 387 wing. 
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U. S. Air Service, Salt Lake City 
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Utah, showing system of surface mining by steam shovel on terraces. 
i capacity. Photo by Capt. Le Mar Nelson, 
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The plane has been flown by Cap- 
tain McCready, by Captain Mosely, 
by Art Smith, by Meister and by Pat 
Moriarty, for the Army, and by Mr. 
George B. Post for Huff, Laland & 
Co., its manufacturers. .It has been 
looped and rolled. It has been flown 
in mimic combat by Pat Moriarty 
against the Vought, and has been 
placed in nearly every conceivable po- 
sition, But no one has been able to 
make the plane spin. 

All of the pilots who have flown it 
have reported enthusiastically con- 
cerning its maneuverability and ease 
of control over a speed range of 
nearly sixty miles. It is quite sensi- 
tive to all controls, and very easily 
and quickly turned. But, evidently, 
the plane will not spin. 

When placed in positions where it 
should stall, with the controls so 
placed as to drop the plane “into it,” 
the Petrel seems to fall off its lower 
wing ina side slip, from which it will 
emerge in a dive if let alone. Fur- 
ther information on this feature of 
the plane will be very interesting, in 
view of the efforts which have been 
made to design a plane which cannot 
fall in a tailspin. 
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Goodrich Re-enters Aeronautical 
Field 

The B. F. Goodrich Rubber Com- 
pany has announced its intention to 
resume the development and sale of 
aeronautical rubber products. The 
company’s activities in this direction 
will embrace every field of aero- 
nautics, including supplies for both 
lighter-than-air and heavier-than-air 
craft. 

It will be remembered that during 
the war Goodrich was very active in 
this field, producing various types of 
balloons and large quantities of tires 
and supplies for the government. 

The present decision to resume 
aerial operations has resulted in the 
addition to the company’s personnel 
of Mr. Henry Wacker. Mr. Wacker, 
an experienced and practical: aero- 
nautical man, was formerly connected 
with the Curtiss Aeroplane & Motor 
Corporation and more recently with 
the Aerial Mail Division of the Gov- 
ernment Service. 

The Goodrich Company’s resump- 
tion of activities in this field is signifi- 
cant of its belief in the future of the 
aircraft industry. With the experi- 
ence gained during the war period, 
the company is w ell fitted to continue 
the development of this line of in- 
dustrial merchandise. 

To Use Duralumin in 
Goodyear Ship 
AKRON.—Duralumin will be used 


in the construction of the new 
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government semi-rigid dirigible, by 
the Goodyear Tire & Rubber Co. of 
Akron, aeronautical engineers of the 
company announce. 

The ship will be the largest semi- 
rigid dirigible ever designed and con- 
structed in the United States and will 
be 290 feet long, with a capacity of 
700,000 cubic feet of gas. It will be 
designed and built to carry helium 
gas in place of hydrogen gas. The 
bag will be 71 feet in maximum 
diameter. The ship will be equipped 
with four Liberty motors and two 
propellers in conjunction with two 
reduction gears for the purpose of 
getting higher propeller thrust eff- 
ciency. 

The keel of the ship will be en- 
tirely of duralumin. The keel will 
be of triangular cross-section running 
from nose to tail, with a large struc- 
tural nose cone and fixed tail surfaces 
all built into the keel, the idea being 
that considerable support will be 
gained from this structural backbone 
of the ship, thereby reducing car 
flying pressures. 

The ship will have two gas com- 
partments and two air compartments. 
It will have a speed of 70 miles an 
hour and will carry 15,000 pounds 
of gasoline. 

The ship will have a crew of 12, 
with complete facilities for carrying 
20, including six sleeping bunks, elec- 
trical cooking facilities and many of 
the conveniences common to modern 
ocean-going vessels. It will carry 
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three cars—the forward one being 50 
feet long and 8 feet wide. The two 
power cars, each equipped with two 
Liberty motors of 400 horsepower 
each will be 20 feet long and 6 feet 
wide. All cars will be constructed 
entirely of duralumin members cov- 
ered with duralumin sheeting. The 
total horsepower will be 1600. The — 
motors, however will be throttled to 
reduce this to about 1200 horsepower 
for the purpose of increasing the 
durability of the engines. Facilities 
will be provided for free communi- 
cation between the three cars through 
a passageway through the keel of the 
ship. 

Means of getting on top of the 
huge gas bag will be provided through 
a vertical shaft 70 feet long, and a 
machine gun will be mounted on the 
top of the envelop to assist in pro- 
tecting the ship during flight. Three 
other machine gun nests will be 
located in the lower part of the ship. 


Grover C. Loening’s Message to 
Aeronautic Executives 

At the luncheon of the Aeronautic 
executives held at the Automobile 
Club of America, on July 12th there 
were present a great many of those 
who form the nucleus of the largest 
aircraft companies in the vicinity of 
New York. 

In the spacious, airy banquet hall 
adjoining the library was set the 
luncheon table. Just behind the speak- 
er’s chair, raised on a small plat- 
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form stood the radio receiving set. 
Sharp at one o’clock by Washington 
time via the radio the luncheon be- 
gan. During the course of the first 
half-hour thereafter, the weather re- 
ports came in, followed by wireless 
music. 

It was sincerely regretted by those 
present that Colonel Henderson was 
unable to attend; but according to the 
telegram read by the chairman, R. 
R. Blythe, he was unexpectedly called 
to the Pacific coast owing to the crisis 
of the railroad strike. R. R. Blythe 
stated that the succeeding luncheon 
would be held when Colonel Hender- 
son was available to speak. 

Grover C. Loening, president of the 
Loening Aeronautical Engineering 
Corporation, president of the Aero- 
nautical Chamber of Commerce and 
well-known authority in aviation was 
introduced by the chairman as the 
speaker. 

“Gentlemen, there is one vital mes- 
sage which must be conveyed to every 
one in aviation and to all others who 
are interested in aviation and to the 
public in general; and that is, that 
America leads the world in aviation. 


“This is not a statement brought 
up by heated argument but one that 
is conveyed by cool judgment. We 
have here in the United States every 
world air record except the one-half 
kilometre speed record! This in it- 
self is proof enough that our planes 
are the leaders of all other countries. 


“The general opinion of everyone 
is that America lags in aviation. We 
must combat this viewpoint with the 
conclusive facts that we lead the 
world. We have no Government sub- 
sidies to pay half our passengers’ 
fare, we are breaking in from the 
solid rock foundation and yet with 
all we have done there are many who 
say that we are behind Europe. 


“Compare the number of passen- 


gers carried, compare the miles flown. 
United States so far has equaled or 
exceeded Europe in both the number 
of passengers carried and the miles 
flown. 


“Tt means bank credits, and public 
confidence when we ourselves know 
and can feel the security that we do 
lead in aviation. It is one of the 
most vital things that we have to 
overcome today,” said Mr. Loening. 
“We must have the self-assurance 
that we are on the winning side and 
going ahead. First convince your- 
selves and then in the expression of 
today—‘You tell the world.’ ” 


Plans to Center Aircraft Industry 
in Illinois 

Seventy-two leading business men, 

including manufacturers, bankers 
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and merchants, held a meeting in the 
office of Mayor Thompson of Chi- 
cago, July 29, to make plans for land- 
ing the aircraft industry for Chicago. 

Illinois lost the automobile industry 
because the people were not so active 
as the enterprising citizens of Detroit. 
If they can secure the aircraft in- 
dustry—make Chicago the center of 
the aeronautical business of this coun- 
try—they feel they will wipe out the 
motor car deficit. 

“Chicago lost the automobile in- 
dustry to Detroit,” said the mayor. 
“As a result, Detroit has grown from 
a sleepy old town of a quarter of a 
million people to a population of ap- 
proximately one million, gaining 
enormous wealth. Detroit today is 
bragging that she is going to overtake 
Chicago in population. The aircraft 
industry has arrived at a point where 
it is about to experience great expan- 
sion and prosperity.” 

Charles S. Rieman, president of 
the Chicago Aeronautical Bureau, 
which is conducting the active cam- 
paign to make Chicago the center of 
the aircraft universe, said: 

“The country’s leading transporta- 
tion authorities—heads of big rail- 
roads and steamship lines—predict 
that the next few years will witness 
such an increase in air transportation 
that it will become one of the princi- 
pal forms of industrial activity. 

“Chicago now has no facilities for 
the manufacture and operation of air- 
craft, but by promptly supplying suit- 
able landing fields and manufacturing 
sites, many young companies can be 
induced to move their factories to 
Chicago. If we wait until they have 
grown and established themselves 
elsewhere, we will lose them. Now 
is the time for Chicago to take ad- 
vantage of her opportunity.” 

Ralph C. Diggins told how the 


“company of which he is the head had 


made more than 15,000 flights in Chi- 
cago during the last year without a 
single serious accident. William P. 
MacCraken, Jr., chairman of the 
Committee on Aeronautical Law of 
the American Bar Association, urged 
adequate landing fields. 

J. F. Cornelius, vice-president of 
H. O. Stone & Company, said that 
Chicago had been designated as the 
headquarters for the transcontinental 
air mail service as one result of the 
activities of the Chicago Aeronautical 
Bureau. A large sum of money was 
being expended to make the Chicago 
Air Mail landing field one of the 
finest in the country. 

Mr. Cornelius then outlined the 
plan of the Chicago Aeronautical 
-Bureau. for making Chicago the 
center of the aircraft industry, as fol- 
lows: 
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First: To bring to Chicago practi- 
cally all of the people engaged in 
aeronautical activity in this country, 
in order that we may convince them 
in a wholesale way that Chicago is 
the best place in America in which to 
manufacture aircraft and from which 
to operate the air transportation lines. 

At the conclusion of Mr. Cornelius’ 
remarks, John M. Glenn, Secretary 
of the Illinois Manufacturers’ As- 
sociation, and George B. Foster of 
the Commonwealth Edison Company 
both expressed hearty approval of the 
purpose and plans of the Chicago 
Aeronautical Bureau, and upon mo- 
tion of Mr. Glenn, seconded jointly 
by James S. Agar, president of the 
Agar Packing and Provision Com- 
pany, and Robert M. Birck, president 
of the Cleaners’ and Dyers’ Associa- 
tion, the following resolution was 
unanimously adopted : 

That it is the sense of this meeting 
that we approve the plans of the Chi- 
cago Aeronautical Bureau to make 
Chicago the center of the aircraft in- 
dustry, and that immediate action be 
taken to provide the necessary funds. 

The Chicago Boosters’ Club headed 
the list with a subscription of $5,000. 


Florida Aviators to Make Cross- 
Country Flight 

Mr. H. E. Cornell, vice-president 
of Glen Saint Mary Nurseries of 
Winter Haven, Fla., very well known 
all over Florida for his interest in the 
development of the citrus industry; 
Mr. George W. Haldeman, ex- 
Army officer, member of Aero Club 
of America and Aerial League of 
America, president of the Inter-City 
Airline Corp. of Lakeland, Fla., well 
known in exhibition work over the 
Southern States for the past three 
years, having filed exhibition con- 
tracts at most of the largest fairs in 
the South. 

Cornell and Haldeman left Lake- 
land, August 7th, at noon, by train 
arriving in Dayton, Ohio, August 8th, 
where they have purchased a new 
high-powered commercial aeroplane 
of the Johnson Aeroplane & Supply 
Company of Dayton. The machine is 
powered by a 225-h.p. Benz motor 
and carries a gas supply of ninety 
gallons, capable of about six hours’ 
flying. Her average speed is approx- 
imately 120 miles per hour. 

Messrs. Cornell and Haldeman de- 
clare that they are not intending to 
break any cross-country flying record 
but are merely taking a 7,000-mile 
pleasure trip by air. Their new plane 
has been christened the “Skylark.” 

The start in their plane will be 
made at Dayton, Ohio, their course 
taking them through St. Louis, Kan- 
sas City, Denver, Salt Lake City, 
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Boise, Idaho, and Walla Walla, 
Wash., which is their destination go- 
ing out, Mr. Cornell expecting to visit 
for some time there with his brother, 
W. B. Cornell. 

En route to Walla Walla the avia- 
tors expect to stop at McPherson, 
Kan., Mr. Haldeman’s old home, 
where they will visit for a few days. 
They expect to make several side trips 
from Walla Walla, one of which will 
take them to Seattle, Wash., on the 
coast, from where they will start their 
return trip. The return will be made 


over a northern course, through Mon- 
tana, North Dakota, Minnesota, Wis- 
consin, Chicago, Ohio and Pennsyl- 
vania to New York City. Here the 
aviators expect to spend about a week. 

From New York they will return 
to Florida via Washington, D. C.; 
Newport News, Va.; Wilmington, N. 
C.; Savannah, Ga., and Jacksonville, 
Fla., bringing their trip to a close at 
Winter Haven, Fla., Mr. Cornell’s 
home. 

Mr. Cornell has for the past year 
been flying with Mr. Haldeman on 


business trips around Florida and 
during the past sixty days has com- 
pleted a course of instruction of one 
hundred hours in the air, having as 
his instructor Mr. Haldeman, who 
has approximately two thousand fly- 
ing hours to his credit. 

After learning to fly Mr. Cornell 
was so impressed with the safety and 
practicability of the aeroplane that he 
decided to purchase a higher powered 
machine, and, together with Mr. Hal- 
deman, tour the United States. 


Plans of the International Manufacturing 
of Los Angeles 


Co. 


The development of Airway Load 
Carriers by the International Trans- 
portation & Manufacturing Company 
of Los Angeles, is a new step in the 
effort to provide commercially effi- 
cient aero transportation. The Air- 
way Load Carrier is designed, in a 
sense, as a combination of heavier- 
than-air and lighter-than-air princi- 
ples, but its originators assert that it 
is distinctly a third type of aircraft. 

The development was _ reached 
through several years of preliminary 
work and testing by the Hall Aero- 
plane Company, a California corpora- 
tion, capitalized at $500,000. Most 
of this work was done at Los An- 
geles and Berkeley, California. The 
prime mover in this development is 
Charles S. Hall of Los Angeles, for- 
merly an automotive engineer, and 
associated with him are G. B. Han- 
naman of Auburn, California, and 
D. Nelson Clark, of Long Beach, 
California, and a number of other 
Western men who are interested in 
aeronautics. Mr. Hall began the de- 
velopment of propellers after some 
years of study of propeller efficiency 
and has obtained patents on an en- 
tirely new type known as the “Hall 
helicoidal propellers,’ in which effi- 
ciency begins at the hub through spe- 
cial arrangement of a helicoidal pro- 
jection. Tests of this propeller have 
demonstrated unusual efficiency and 
very quick “bite” of the air when the 
propeller is started. This feature was 
sought by Mr. Hall to bring about 
an efficiency desired in the handling 
of large aircraft, especially in taking 
off and alighting. It is also utilized 
to give an increased lift by using 
Hall propellers on a newly developed 
application to heavier-than-air craft. 

The development of plans for the 
production of Airway Load Carriers 


has been very thorough and has taken 
four years of constant experimenting 
and research. This has been carried 
on alike from the engineering and 
commercial viewpoints, so that a 
system of tariffs and special market- 
ing has been developed along with the 
plans for construction. As a result, 
the company begins its active work 
with an established method for de- 
termining the costs of operation and 
for practically laying out schedules 
and placing terminals and_ stations 
along with a system of calculating 
and undertaking the engineering fea- 
tures of construction. 

Surveys which have taken a num- 
ber of years have been made for 
routes and the establishment of land- 
ing locks and stations and radio com- 
pass stations across the country and 
into Mexico. The system of comput- 
ing tariffs has received the assis- 
tance of traffic men and has also had 
the supervision of experts in other 
lines who have made sure that noth- 
ing was neglected in the plans. This 
has been followed by rigid cost an- 
alyses in which every charge—capi- 
tal outlay, gross operating, etc.—has 
been taken into account and for 
which standards have been established 
for salaries, wages, depreciation, lia- 
bilities, damages, legal burdens, term- 
inals and stations, subsidiary trucking 
companies, etc. ; 

A method of mechanically handling 
the alighting of these craft and of 
locking them in loading stations and 
a very ingenious and rapid means of 
handling freight to give greater 
safety and expedition have been de- 
veloped. The Company has acquired 
many basic patents and has others in 
the cotirse of issuance on special fea- 
tures relating to the Airway Load 
Carriers and other aircraft accessor- 


ies, and expects to have more than 
one hundred patents before complet- 
ing protection on the essentials and 
accessories already developed. D. 
Nelson Clark, counsel for the Com- 
pany has been spending the summer 
in Washington and New York, look- 
ing after patents and other develop- 
ments. 

Curranium gas is not owned by 
the International Transportation & 
Manufacturing Company, as_ has 
been stated, but is privately owned 
by individuals, and no stock relating 
to its production is on the market. 
The owners of Curranium and Dr. 
Curran are interested, however, in 
the International Transportation & 
Manufacturing Company, and that 
concern holds an option on the use of 
the gas in aircraft work following its 
production. 

The International Transportation 
& Manufacturing Company will con- 
struct Airway Load Carriers of mod- 
erate capacity at the outset and put 


‘them in a combined freight and pas- 


senger business. The first fleet will 
probably have no carrier of more 
than eighteen tons pay-load capacity. 
The cost analysis of operation of 
these craft are, at present, based upon 
the use of Liberty engines, although 
Mr. Hall and his associates believe 
that the larger load carrying aircraft 
must sooner or later come to a more 
efficient means of power than the in- 
ternal combustion engine. 

The International Transportation 
& Manufacturing Company is capi- 
talized for $2,500,000. It maintains 
general offices at Suite 824-827 San 
Fernando Building, Los Angeles, 
but expects to establish its initial 
factory at San Diego, where land has 
been acquired for that purpose. 
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Air Service R. O. T. C. Summer 
Camp Opens at Kelly Field 


The Air Service R.O.T.C. Summer 
Camp, under the command of Major 
Srey seeticsel w AS.) (D.0.L..), 
opened at Kelly Field on June 15th 
with sixteen Texas A. & M. College 
students in atendance. It was origi- 
nally planned to have about thirty 
students at the camp this summer but, 
due to the rigors of the 609 (physi- 
cal) examinations for pilots, the re- 
mainder were disqualified. 

The course of instruction is very 
practical, and is being made as com- 
prehensive as possible for the six 
weeks’ duration of the Camp. Theo- 
retical instruction is being reduced to 
a minimum, due to the fact that this 
has been largely covered during the 
students’ course at College. The morn- 
ings are devoted solely to flying, 
while the afternoons are given over 
to necessary lectures and conferences 
on the next day’s missions. Instruc- 
tion and practice is being given in 
every phase of back seat work. 

The students are all very enthusi- 
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astic about the flying game, and will 
undoubtedly prove consistent boosters 
for the Air Service. 


Engineering Men Visit Chanute 
Field 


The Society for the Promotion of 
Engineering Education, consisting of 
professors and instructors in Engi- 
neering and Mechanical Work from 
the various technical schools and uni- 
versities in the United States, were 
guests at Chanute Field, Rantoul, Ill., 
recently. A special car brought the 
visitors to the field, where they were 
conducted in small parties through 
the Air Service Mechanics School by 
the officers, noncommissioned officers 
and civilian instructors. Each party 
visited each course of instruction in 
operation, which was explained very 
carefully by the guide. 

At the completion of their tour of 
the departments and hangars a flying 
exhibition was given to afford the 
visitors an opportunity to study the 
various types of aeroplanes in use. 


Construction frames of the giant dirigible ZR1 at the Naval Aircraft Factory, Philadelphia 
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‘The aeroplanes were DH4B’s Fokker, 
SE5’s, and the T.M. Scout. The visi- 
tors expressed themselves as greatly 
pleased with the afternoon spent at 
the field and at the manner in which 
the training of mechanics is being 
conducted at this school. 


Bombing Maneuvers at Galveston, 
Texas 


A crowd, variously estimated be- 
tween 25,000 and 50,000 people, wit- 
nesed the bombing of the schooner 
Navided off Fort Crockett, Galveston, 
Texas. The seawall was black with 
spectators and cars were parked 
wherever room was obtainable. From 
a tactical standpoint, the exercises 
were a marked success. ‘Those who 
knew what it was all about had ample 
demonstration of what the Air Ser- 
vice, properly equipped, can do to 
ships at sea, and the pilots who took 
part are entitled to the satisfied smiles 
they are wearing. All of the bombing 
was done with dummies of tile, since 
the live bombs obtained could not be 
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used in racks of the type with which 
the ships are equipped. Even so, the 
last attack left the Navided on fire in 
the hold, to burst into flames upon the 
withdrawal of the planes. The open- 
ing attack was made with two 5-ship 
formations of SPAD XIII’s drop- 
ping four 25-pounders and getting a 
very creditable percentage of hits on 
deck, in spite of the fact that the 
minimum altitudes for live bombs 
were adhered to. The SPADS were 
followed by a formation of five 
DH4B’s from Kelly Field dropping 
full loads of 25-pounders. 

It was obvious to any observer that, 
if bombs of the types ordinarily used 
against craft of this type had been 
employed here, every seam in the hull 
would have been wide open to the sea 
after the DiH’s were half through. 
This attack was followed by two 
formations of SE5’s dropping 4 
bombs each, 3 of the planes remain- 
ing to attack with machine guns. 

The First Pursuit Group expects 
to have more of this sort of thing at 
Selfridge Field, the unused shallow 
portions of Lake St. Clair offering a 
convenient location for either practice 
or demonstration. 


Opening of R. O. T. C. Students’ 
Camp at Mitchel Field 


The R.O.T-G* Student's Campytes 
the 25 students of the Massachusetts 
Institute of Technology officially op- 
ened at Mitchel Field, L. I., New 
York, on Monday, June 19th. The 
students arrived June 15th, and were 
immediately quartered in barracks 
previous provided for them. The mess 
was opened and camp routine fully 
established in order that the schedule 
of instruction might start promptly 
at 8:00 a.m., Monday, June 19th. To 
date the schedule as previously sub- 
mitted for this camp has been carried 


. S. Wright fleet tender for the Atlantic Fleet Air Squadrons 


out fully. There have, been inter- 
ruptions in the flying portion of the 
schedule due to inclement weather. 
This, however, has been made up in 
the afternoons and on Saturdays. 
The students are receiving on an av- 
erage of one hour of flying per day. 
No pilot instruction is, of course, be- 
ing given them, but they are being 
given flights in connection with the 
instruction in photography, aerial ob- 
servation, map making, ete. The 
school is operating more smoothly and 
harmoniously than was anticipated. 
It would appear from reports that the 
students are enjoying the course and 
In 
order to carry out the program, eight 
aeroplanes are being detailed daily to 
the duty of flying these students. 


are finding it very instructive. 


Eberts Field Reunion 


There will be a reunion of the men 
who were at Eberts Field, Lonoke, 
Ark., during the war on September 
21-23 inclusive. Headquarters have 
been established at the McAlpin An- 
nex, formerly the Martinique, New 
York City, and complete information 
can be had there from Lt. J. E. Bul- 
lock. An excellent program is being 
arranged and it is hoped that every 
man who trained at Eberts Field will 
respond. 


Army Flyers Make 122 Miles an 
Hour on Overland ‘“‘Hop’’ 


Washington—Lieut. James H. 
Doolittle and Leland S. Andrews, 
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Army Air Service, flew from Kelly 
Field, San Antonio, Tex., to Bolling 
Field, Washington, a distance of 2,- 
O80 miles, in eighteen hours. 

This announcement was made by 
the War Department. The fastest 
time made by Doolittle and Andrews 
was when they flew. from San An- 
tonio to Jacksonville, Fla, with short 
stops at Houston, Tex., and Pensa- 
cola, Fla., a distance of 1,220 miles, 
which was made in ten hours’ flying 
time, an average speed of 122 miles 
per hour. 

They flew from Jacksonville to 
Washington, a distance of 860 miles, 
with a short stop at Langley Field, 
Va., in eight hours. 


Night Flying Tests 


Further experiments in night flying 
by the Post Office air service will be 
started at the McCook Field, Dayton, 
Ohio, to supplement tests being made 
in radio communication at Bowling 
Field, Washington. 

A mail aeroplane has been ordered 
transferred from the Chicago station 
to Dayton, where the experiments will 
be pushed ahead rapidly. Under the 
direction of army experts in night 
flying this plane will be provided 
with searchlights and other necessary 
equipment for flying in darkness, 
after which actual flights at night will 
be made. 

At the present time there is only 
one other aeroplane in the United 
States equipped for night flying. It 
is at the McCook field, Dayton. 
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New British Air Service 
The British Air Ministry announces :-— 


A scheme for the establishment of air ser- 
vices between Southampton and the French 
ports of Cherbourg and Le Havre has been 
approved by the Air Ministry. The ser- 
vices will be operated under the general 
terms of the subsidy scheme made public 
in June of last year. 

A new company, probably with the title 
of the British Marine Air Navigation 
Company, Limited, is being formed to 
operate these new services, and in addition 
to the promoting company certain shipping 
companies will be financially interested in 
the scheme. 

These services mark an important stage 
in the development of commercial aviation 
as the company will use, for the first time, 
marine aircraft designed and built by the 
Supermarine Aviation Works, Limited. The 


existing British services use land types of 
aircraft only. The need for establishing 


services using this type of aircraft was 
emphasized in 1919 in the Report of the 
Advisory Committee on Civil Aviation. 
The main object of the scheme is to 
shorten the Cross-Atlantic journey by 
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picking up passengers from Cherbourg, 
conveying them rapidly by air to South- 
ampton, and thence onwards to London by 
train. In addition, the company intend to 
operate a Southampton-Le Havre service 
in order to speed up travel on the Cross- 
Channel section between London and Paris 
for passengers proceeding by this route. 


In both these schemes the company has 
the active cooperation of the London and 
South Western Railway Company in con- 
nection with through bookings between the 
terminal points on each route. 

Subsequently it is proposed to operate a 
service betwen England and the Channel 
Islands for. passengers, produce, news- 
papers and mails. This air service will 
also reduce very greatly the time taken be- 
tween the Islands and the mainland. 


The company will receive a subsidy of 
25 per cent on the gross earnings from the 
carriage of passengers, goods and mails, 
and also a payment of £1 10s. per passenger 
carried and 1%d. per lb. of goods carried. 
The latter payments are half the sums paid 
to approved companies operating the Lon- 
don-Paris air services. 


Navy VE7 seaplane leaving turntable catapault on the U. S. S. Maryland 
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The French authorities have been ap- 
proached for the provision of the neces- 
sary customs facilities at their ports, and 
the French railway companies concerned 
are also assisting by providing suitable 
train connections on their part of the 
through route to Paris. 


Saying It with Flowers by Air 
Information that Dutch florists have 


adopted the expedient of sending their 
flowers daily to the London market by 
aeroplane has been received by the Depart- 
ment of Commerce from Trade Commis- 
sioner Howard W. Adams, The Hague. 
The flowers are cut at night, packed early 
the next morning, and sent by motor-car 
from the Boskoop flower growing district 
to the Waalhaven aerodrome near Rotter- 
dam. They arrive at Croydon, England, 
at 1:30 P. M., and from there are des- 
patched by motor-car to the London 
florists. Boskoop flowers are thus put on 
sale simultaneously in the London and 
Dutch shops. About 100 kilograms of 
flowers per day are to be transported in 
this way. 
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Spain-Argentina Line 

Washington.—A despatch received from 
Ambassador Cyrus Woods announces that 
an airship service across the Atlantic Ocean 
from Seville, Spain, to Buenos Ayres, Ar- 
gentina, will be established. 

The enterprise, Ambassador Woods 
states, is being financed partly by British 
capital. It is hoped to inaugurate a regu- 
lar airship service within the next two 
years. Sites for aerodromes have been 
obtained in both cities and building opera- 
tions are to start soon. 

The airships to be used in the trans- 
atlantic service will be somewhat larger 
than the ill-fated R-38. They will be driven 
by nine Maybach engines, each of 400 
horsepower. Four engines will be placed 
on either side of the ship, with one in the 
stern. 

The plans call for cabin accommoda- 
tions for forty passengers. Space for pas- 
sengers is to be limited so that the major 
part of the carrying capacity can be util- 
ized for the transportation of mails. It 
is proposed to establish a postage rate of 
75 cents per letter, while $1,000 will be 
charged per passenger. 

The cabin will be situated in the for- 
ward part of the hold and includes quar- 
ters for the ship’s officers, a saloon, a 
kitchen and a smoking room. Space for 
baggage will be provided along the keel. 


Traffic on Cross Channel Routes 


The British Air Ministry announces: 

The returns of air traffic on the Cross- 
Channel routes to Paris, Brussels and Am- 
sterdam during the three months, April- 
June, are now available. 

During this quarter 764 machines de- 
parted from the London Terminal Aero- 
drome, Croydon, and 768 machines arrived, 
the total number using the aerodrome on 
Continental services being 1,532. This is 
a considerable increase on the figures for 
the same period last year, when 506 ma- 
chines departed and 495 arrived. 

The majority of machines were of Brit- 
ish nationality, belonging to the Handley 
Page Transport, Limited, the Instone Air 
Line and Daimler Hire, Ltd. The figures 
by nationality are: British, 915; French, 
228, and Dutch, 189. Last year British 
machines numbered only 246 out of a total 
of 1,001 machines using the aerodrome. 

The total number of passengers carried 
during the period was 3,128, and is a slight 
decline on the total of 3,565 carried a yéar 
ago. The proportion carried by British 
companies has, however, greatly increased, 
2,402 traveling in British machines against 
1,653 in the same period last year. British 
traffic, therefore, amounted to 76.8 per cent 
of the total, whereas last year it was only 
46.4 per cent. 

The total weight of goods carried by 
aircraft to and from Croydon was 144 tons, 
which is a large increase on last year, when 
the figure was 56.9 tons. Half of this total 
was carried by French machines, but the 
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British share of the trafic shows the larg- 
est proportionate increase, 53.6 tons having 
been transported by British machines 
against 4.9 tons a year ago. 

The efficiency of British air services con- 
tinues to be of a high standard. In April 
the efficiency of flights made and com- 
pleted within four hours by British ma- 
chines on the London-Paris route was 92.3 
per cent. For May the figure was the 
same, and for June it rose to 95.2 per cent. 
The figures for French machines during 
the same period on the same basis were: 
April, 71.3 per cent; May, 85.0 per cent, 
and June, 79.1 per cent. 

Notwithstanding these figures it has to 
be noted, however, as stated in the last 
half-yearly report on Civil Aviation, that 
a considerable increase in traffic is essen- 
tial if air transport firms are to obtain a 
commercial basis of operation, the passen- 
ger accommodation occupied on British 
machines being only 37 per cent in April, 
30 per cent in May, and 31 per cent in 
June, and the useful cargo capacity used 
only 44 per cent in April, 44 per cent in 
May and 40 per cent in June. 


British Air Council 


An Order in Council to be published 
shortly by the British Air Ministry enacts 
that the Air Council shall consist of the 
following members: 

One of His Majesty’s principal Secre- 
taries of State, who shall be president of 
the Air Council. 

The Parliamentary Under Secretary of 
State for Air. 

The Chief of the Air Staff. 

Air Member for Personnel. 

Air Member for Supply and Research. 

The Secretary of the Air Ministry. 

The main intention of the New Order in 
Council, which replaces that of October 13, 
1920, is to redistribute the business of the 
Air Council and adapt the organization of 
the Air Ministry in such a way as to meet 
new requirements and increased responsi- 
bilities, and in particular to relieve the 
Chief of the Air Staff of some portions of 
the detailed administration of the Royal 
Air Force, which were previously under 
his direct control. 

The main changes are as follows: 

(1) The title of Air Member is given 
to each of the Members of Council serving 
in offices held by officers of the Royal Air 
Force, and the Chief of the Air Staff is 
described as the first and senior Air Mem- 
ber of Council and principal adviser to the 
Secretary of State in the direction of the 
Air Force. 

(2) Subject to (1) above, the Air Mem- 
ber for Personnel will be responsible to 
the Secretary of State for the administra- 
tion of business relating to the personnel 
discipline and organization of the Air 
Force, and the Air Member for Supply and 
Research (lately Director General of Sup- 
ply and Research) will, in addition to the 
business already allocated to him under the 
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previous Order in Council, be responsible 
to the Secretary of State for the adminis- 
tration of business relating to the equip- 
ment of the Air Force. 

The Order also provides, having regard 
to the recent termination of the post of 
Controller General of Civil Aviation and 
its replacement by a post of Director of 
Civil Aviation responsible to the Parlia- 
mentary Under Secretary of State, that the 
Under Secretary of State shall in turn be 
responsible to the Secretary of State for 
business relating to Civil Aviation. 


The Air Council, 
composed as follows: 

Secretary of State and President of the 
Air Council, Capt. the Rt. Hon) Haas 
Guest, ©. Bie DS OF Vine? 

Parliamentary Under Secretary of State 
and Vice-President of the Air Council, the 
Rt Hon? Lord Gorell ©: B vine 

Chief of Air Staff and Senior Air Mem- 
ber of Council, Air Chief Marshal Sir H. 
M. Trenchard,” Bart, K@Bl DiS er 
JAAD HC; 

Air Member for Personnel, Air Vice- 
Marshal ©. Swann, €.B.) GBs: 


Air Member for Supply and Research, 
Air Vice-Marshal Sir W. G. H. Salmond, 
GOINGS, (Ce IWESHOL, suc: 


Secretary, Sir W. F. Nicholson, K.C.B. 


as reconstituted, is 


Circuit of Great Britain 


For the King’s Cup, which has been pre- 
sented by His Majesty the King for a 
circuit of Great Britain by aeroplane, a 
number of entries have already been prom- 
ised, including the following: 

The Duke of Sutherland (president of 
the Air League). 


Lieut.-Col. Frank K. McClean 
chairman of the Royal Aero Club). 


(vice- 


Sir Samuel Instone (Instone Air Line). 

Sir Henry White Smith (Bristol Aero- 
planey Gommatda)s 

A. V. Roe’ (A. V. Roe & Coy tdi 

H. Scott-Paine (Supermarine Aviation 
Works). 

A. S. Butler (de Haviland Aircraft Co.). 

Brig.-Gen. J. G. Weir, C.M.G. (J. & G. 
Weir, Glasgow). 

Col.. M. O. Darby (Aircraft Disposal 
Commerce) ys 

F. P. Raynham. 

In addition to the above, Boulton & Paul, 
Ltd, of Norwich; Armstrong-Siddeley 
Motors, Ltd., Coventry; Gloucestershire 
Aircraft Co., Cheltenham; Aircraft Dis- 
posal Co., Ltd., Croydon; Handley Page 
Transport Co., Croydon; Fairey Aviation 
Co., Hayes, and Short Bros., of Rochester, 
are preparing machines for the race. 

The race will be a handicap under the 
Competition Rules of the Royal Aero Club, 
and the King’s Cup will be awarded to the 
entrant of the aeroplane which first com- 
pletes the circuit of Great Britain of ap- 
proximately 850 miles. 
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The New B. M. W. Engines 
The Bayerische Motor Works of Mun- 


chen have just produced two new engines 
of the well-known B.M.W. type, best 
known by the 185-h.p. engine used in mak- 
ing a recent “American” world’s record for 
duration, and so largely used in recent 
German aircraft. 

The new engines both follow the general 
arrangement of this well-known B.M.W. 
IIl.a type. 

The engine here illustrated is the smaller 
of the two. It is rated at 120 h.p., develops 
140 h.p. at 1,400 r.p.m., and has a very low 
fuel consumption for so small an engine. 
It is known as the B.M.W. II. 

The second engine is rated at 240 hip. 
and develops 260 h.p. at 1,400 r._p.m. Very 
great attention has been paid to the reduc- 
tion of fuel consumption and it is said that 
it can run on 170 grammes (.375 lbs.) per 
h.p. hour. This figure sounds highly im- 
probable—the guaranteed figure of 195 
grammes (.43 Ibs.) is sufficiently extraor- 
dinary. This engine—like the earlier 185 
h.p. one—is of the super-compressed over- 
dimensioned type and maintains its full 
normal output up to an altitude of about 
12,000 ft. Owing to the restrictions on the 
construction of German aircraft and en- 
gines, this type may not be manufactured 
in Germany at present, but doubtless steps 
will be taken to construct these engines in 
some other country. 


Specification of the New B.M.W. Engines 
Type B.M.W. II. 


Beara ME DOW.Elic ct he niet ie 5 120 h.p. 
mallepower (1,400 r.p.m.)......-.. 140 h.p. 
Number of cylinders::-.-............ 6 
A cals 120 m/m. 
SLATED TE ta ate Oar 120 m/m 
WW TTSIICNE, “EIA 6 Gr etnie Ane Lae eee 210 kg. 
Fuel consumption per h.p. 

REOMITME Mites tas ied ocun ¥ s 230 g. (.51 Ibs.) 
Oil consumption per h.p. 

VYGTISE" lg teeny ae ee ae 12g. (.026 lbs ) 

Type B.M.W. IV 

MMMM DOWEL 6 ois a se cv ereecmeaee 240 h.p 
Max. power (1,400 r.p.m.)........ 260 h.p. 
Number of cylinders........:....... 6 
EXOT CMR aa. oa wl lo eas os 160 m/m 
COSTES, Bie Gr 190 m/m 
Fuel consumption per B.H.P. 

NGIEES pial Gene Re eae ee cee 195 g. (.43 Ibs.) 


Petroleum as Power Fuel for Aeroplanes 


On the 5th of July in Seeland, from the 
airdrome of Lundteft, near Copenhagen, 
the first trip in the world took place with 
an aeroplane which used petroleum as 
power fuel, a proceeding which, apparently, 
signifies a landmark in the development of 
the flight and automobile service. It deals 


with a petroleum carburetor, an invention 
of the well-known Dane, Ellehammer. 
After tests having been made for some 
time past in the laboratory as well as with 
an automobile, the carburetor was placed 
in a: Rumpler aeroplane with a 150-hp. 
Benz engine. As power fuel ordinary pe- 
troleum was used, bought in a nearby shop 
at 25 cere per kg., while benzine costs 80 
to 90 cere. After the petroleum had been 
poured into the tank, the Rumpler aero- 
plane went on its trip with flier Johansen 
for pilot, as well as a workmaster and a 
civilian flier as passengers. A number of 
experts were present at the test. It was 
evident that the engine ran satisfactorily 
in every respect. It flew just as well as 
with benzine; the vibration was less and 
not the least soot formed. ‘There was con- 
sumed a smaller quantity of petroleum 
than of benzine. The carburetor used was 
only calculated for a 60-h.p. engine, where- 
as the engine in the aeroplane, as men- 
tioned, was of 150 hp. The only effect 
was that the engine had 100 revolutions 
less per minute; but, in spite of this, the 
aeroplane flew well. Formerly two or- 
dinary benzine carburetors were used for 
the feeding of the six cylinders. On ac- 
count of the result the Danish Air Navi- 
gation Company will operate their aero- 
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The New B. M. W. Engine 
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plane engines with petroleum. According 
to the statement of the experts, the fuel 
burns completely, the danger of self-igni- 
tion is entirely done away with, as the new 
carburetor is a so-called dry carburetor. 
Smell and soot are absent. One may, after 
this—on account of the more diminished 
danger of ignition of the petroleum as com- 
pared with benzine, benzol, spirit, etc.—ex- 
pect a revolution in aeroplane and automo- 
bile operation. England alone uses yearly 
engine benzine at a cost of £30 mill. Petro- 
leum costs only one-third. 


Meteorological Advice for the Air 
Traffic 
By A. Schmauss—Munich 


HE necessity of meteorological ad- 

vice to the commercial flier is uni- 

versally acknowledged. Even in the 
war, where little heed was paid to human 
life and material, as compared to the condi- 
tions of peace time, a wide-spread weather 
service was organized for the safety of the 
air service. It has acquired particular im- 
portance with the introduction of air 
traffic. 

There are two ways to reach this end: 
a centralized service of safety and “in- 
formation sources’ organized in sections. 
Germany possesses so far only the first- 
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named part of the organization, the so- 
called “high strata’ information of the 
Prussian Aeronautical Observatory at Lin- 
denberg. In the early morning a selected 
series of suitably distributed post or tele- 
graph offices, making use of a code pre- 
pared by the Observatory, report on the 
weather conditions of their localities and 
the state of the ground, either directly to 
Lindenberg or via a collecting center. At 
Lindenberg the reports are examined, sup- 
plied and worked out to a “line forecast,” 
thus enabling aeroplanes, starting immedi- 
ately after the Lindenberg wireless mes- 
sage, to be well informed about the first 
part of their flight. This supposes, though, 
that at the time of start there exists a re- 
ceiver for wireless and specialists are at 
hand, able quickly to decipher, that part of 
the naturally lengthy Lindenberg ‘message, 
which is of importance for the respective 
line. 


Now, such a centralized system would 
suffice if the weather would not change or if 
the meteorologist on service at Lindenberg 
was capable of forming a prediction of the 
coming changes. But this is not the case. 
If there is no possibility of one general 
weather forecast, made at one center for 
the whole of Germany, this is still less 
feasible with a weather service for air 
traffic, since the phenomena, of greatest im- 
portance for flying, such as fog or thunder- 
storms, are by nature local ones, and there- 
fore require also an intimate acquaintance 
with the local conditions. A line may be 
blocked, according to the 7 A. M. message, 
by fog, the cessation of which might 
hardly be timed in advance by the resident 
observer. If the weather condition is one 
of “thunder in the air,” the control station 
can but give a warning of precaution, the 
influence of which on flying work will 
naturally diminish with growing distance 
from the service. 

Thus we cannot do, in addition to the 
most serviceable centralized information 
service, without line assistance, which as 
yet is very backward in its organization. 
Let us take, as an example, the so-called 
“North-South Flight’ Berlin — Leipzig- 
Furth—Munich—Augsburg. At 7 A. M. 
a number of post offices situated along this 
line report to Lindenberg (by indirect 
ways which may remain unmentioned), at 
8.10 A. M. Lindenberg issued its statement 
for this line, together with the reports of 
the other parts of Germany. We assume 
that the flight control station at Furth and 
Leipzig furnish the pilots, starting. at 10.15 
A. M. for Leipzig and at 10.00 A. M. for 
Furth—both having to cross a bit of 
the deciphered 
data of the part of the wireless, concerning 
these intervals of the route. Will the pilot 
feel satisfied with these reports? No; they 
wish for fresher news and an expert’s ad- 
vice, if possible by word of mouth, par- 
ticularly if atmospherical conditions of so 
quick variability are in question, as fog or 
tendency to thunder storms. 


mountain country—with 


The central meteorological office of Ba- 
varia has tried to fill up this gap by es- 
tablishing a weather station on the Furth 
airdrome; but its future is not secured yet, 
from the financial standpoint, the air traf- 
fic companies refusing, to the general sur- 
prise, to contribute towards the expenses, 
though they have declared their readiness 
to cover the costs of the telegrams neces- 
sary for the centralized safety service. As 
it is customary that traffic lines have to 
bear all the expenses necessitated for their 
safety, the Air Companies held that the 
weather stations on airdromes should be 
supported by the State or the Community 
to which the airdrome belongs. We do not 
wish to discuss this controversy here and 
wish only to insist on the urgency of mete- 
orological advice being supplied upon the 
airdromes. It will hardly enhance the feel- 
ing of safety on the part of the pilot if, 
instead of a line forecast issued hours ago 
at Lindenberg, he receives the advice of a 
meteorologist familiar with the details of 
the line, the latter one being able to in- 
quire and receive, by means of the Linden- 
berg code, special information from par- 
ticularly perilous portions of the line 
shortly before starting time—a detail of 
special importance if this starting time had 
to be suddenly changed. As the flight is 
performed by intervals, meteorological ad- 
vice should also be given accordingly. 
Practicians may decide to which system 
they like to give preference; according to 
my war experience, to me the answer 
seems to be plain. 


Naturally there is no need that such 
weather stations should do service ex- 
clusively for air traffic; if situated in uni- 
versity towns, they can well be annexed to 
the universities, thus enabling the latter to 
add to the lectures on meteorology, the 
practice necessary, and these weather sta- 
tions might also, in the quality of local 
centres of forecast, furnish weather in- 
formation and such like to the papers. 

One more important question must be 
mentioned. How far should the pilot take 
the weather reports into consideration? 
First of all, it ought to be made a legal 
regulation that the pilot is obliged to per- 
sonally read the weather reports at hand 
at every aviation field he touches. Prac- 
tical America has understood it: the in- 
surance companies there do not pay any 
premiums whenever an accident is to be 
attributed to the non-heeding of a weather 
report. To what extent the pilot will give 
heed to this report is, naturally, dependent 
on the degree of personal confidence he 
places in the meteorologist. I cannot ap- 
prove of an air traffic company saying ex- 
pressly in their report that on 10 days, for 
which the weather service had set the fore- 
cast “no flying weather,’ they have fully 
performed their regular flights. There 
ought to be a difference made between fly- 
ing for the sake of sport and the working 
of a company to whom passengers confide 
themselves against a remuneration. 


When selecting pilots, their meteorologi- 
cal fitness should be taken just as well into 
account as their technical ability. It should 
not be tolerated that a pilot should only be 
acquainted with his aeroplane; he ought 
also to be familiar with the peculiar proper- 
ties of his fairway if the meteorological 
advice is supposed to be of real value. 


A New French Flying Boat 


On June 10th the first of the new three- 
engined flying boats intended for the ser- 
vice between Antibes and Ajaccio (Cor- 
sica) arrived at the air-port of Antibes. 
This “L.E.Oie 
made the journey from Saint-Raphael, 


machine, registered as 
about 25 miles, in 22 minutes, in spite of 
very unfavorable weather, the pilot being 
M. Martin. 

The machine loaded weighs 8,800 lbs. 


‘The central motor is a Salmson 260 h. p., 


and the other two are Hispano-Suizas of 
150 h. p. each, or a total horse-power of 
560. The pilot is housed in a small sep- 
arate compartment by himself with the 
necessary instruments and wireless outfit, 
and below him is a spacious cabin seating 
six passengers. At two-thirds of its full 
power the speed is said to be 90 m. p. h. 

The flying boat, which has been built by 
Les Etablissments Lioré-Olivier for the 
Cie. Aéro-Navale, which has the concession 
for the service between Antibes-Ajaccio- 
Tunis, was designed largely by M. la 
Barthe, a director of that line, and after 
thorough trials will commence its duties 
between the Riviera and Corsica, where 
the air traffic is already reaching consider- 
able proportions. 


New Fokker Plane Speedy 


The Hague——The Dutch aviator and in- 
yentor Fokker, who recently returned from 
his successful trip to the United States, 
has just completed two new commercial 
monoplanes for the Royal Dutch Aviation 
Company. 

The trial flights proved that these mono- 
planes far surpassed the other Fokker 
models in efficiency and speed. They can 


carry a weight of 1,250 kilograms and can 
fly six hours without landing with six pas- 


sengers and 200 kilograms of baggage, for 
which special space is allotted. They are 
fitted with a Rolls-Royce motor, making 
an average speed of 160 kilometers per 
hour. 

One advantage of the model is that the 
whole nose, with the motor and screw, can 


be detached in a few minutes and replaced 
by another. 
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Model Aeroplane Club Activities in Chicago, Washington Points 
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and New York 1. Construction—The model can be awarded up to 100 points 

: 04 ; for good construction, exceptional details, etc. 
The National Scientific Society ' 2. Hand Launch—The model is launched from the hand with 
HE attempt to form an alliance among the various model- a slight push in the direction of flight. The Straight line 
aircraft clubs over the world for the purpose of com- between the starting point and the point where the wheels 
piling international standards so that competitions may touch the ground is measured. The minimum yield is 
be carried out on a recognized basis, appears to be heading awarded 100 points, and each extreme meter is awarded 2.5 

towards success. points (Class A) and 3.33 points (Class B). 

Besides having met with the hearty approval of many men 3.Ground Start—The model is started with a slight push. 
prominent in American aircraft circles, the idea has been The model must take the air on a starting cloth measuring 
spoken of by organizations and individuals as one which bids 5 meters in length. The distance measured is from the 
fair to promote a growth of enthusiasm both among those end of the cloth to the point where the wheels touch the 
interested in aeronautics and by the general public. ground. The minimum yield is awarded 100 points, and 

Having taken the initiative in working towards that goal, each extreme meter is awarded 3.33 points (Class A) and 
the Norsk Aeromodels Klub of Kristiana, Norway, and the 5 points (Class C). 

Aeronautical Engineering Department of the National Scien- 4. Flying After a Mark.—A circle with a radius of 5 meters is 
tific Society (of New York City), have already commenced measured on the ground. The model is launched from the 
to formulate laws which, upon completion, will be presented hand at a distance of 45 meters from the center of the 
for the approval of those interested in international com- circle. Landing within the circle brings 100 points. Each 
petitions. ; ; ; meter deficient, brings a deduction of 2.5 points (Class A). 

Due to the various classes and kinds of models which have Tf the model is one in class “B” a distance of 35 meters 
been constructed and presented at competitions, it has become from the circle’s center is allowed, and each deficient meter 
necessary to divide the various classes into groups so_ that brings a deduction of 3.33 points. 
judgment could be rendered on a fair and impartial basis. (The Norsk Aeromodels Klub has chosen to measure to the 
The following table, having been used successfully by the point where the Model Stops). The National Scientific 
Norsk Aeromodels Klub, has been approved by the members Society, in view of the fact that it is extremely difficult to 
of the National Scientific Society and is presented to the control either a rubber power plant or a compressed-air 
Model Aircraft clubs for their approval. Suggestions are plant to a definite pitch and time, has chosen to disregard 
invited. the distance beyond the circle, in the case where the model 

Construc- Hand Ground Flying Duration has passed directly over it. 

Classes tion Launch Start alter & Circling Fight 5. Circling—The model is launched from the hand. The ob- 
Miele 100) 40 neters 30m. 40m. 34 Circler® sec. ject is to have the model fly as many circles as possible. The 
B. Scale model to 100 30meters 20m. 30m. % Circle 5% sec. a Oe points, and each extreme 4 
C. Free class. 6. Duration of Flight—Time is observed for the practises 2, 

Class A.—Rubber driven stick models. Standard type. 3 and 5, the longest duration being valid. The minimum 
Weight of rubber must no exceed 25 grams and rubber length yield’ is awarded 100 points, each extreme meter being 

span .85 awarded 12.5 and 20 points respectively for Class A and 
must not exceed ————— Class B. Time must be measured with the preciseness of 
100 1/10 of a second. 

Class B.—Rubber driven scale models. Standard type. A The partakers may make two attempts in every practice and 
stick in the fuselage wings or landing are mounted is not the best result is valid. The starting rules must be strictly 
allowed. Weight of rubber must not exceed 25 grams and adhered to. A faulty or incorrect start may be declared void. 

span .85 The models must not touch the ground between the starting 
length of rubber must not exceed ————— and landing points. A landing: must not assume the character 
100 of a down fall and circle flying should not degenerate into 

Class C—Free Class. Record and other models. Power a spin. In the event that a model is damaged so that repairs 

driven. are necessary, five per cent is to be deducted from the sum 
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Three Record-Breaking Models built by members of the Illinois Model Aero Club, described in last month’s “Aerial Age” 
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of points. 
nished with a secured landing-gear. 


The foregoing table, compiled by Mr. Harald Gulbrandsen 
of Kristiana, Norway, applies to models of land planes only. 
No provision has been made for models of seaplanes or lighter- 
The members of the N. S. S. are drawing 
up a set of rules with which, it is hoped, contests for sea- 


than-air craft. 


planes and lighter-than-air craft will be encouragged. 
meantime, suggestions are invited. The headquarters of the 
National Scientific Society are located at Cooper Union, New 
Mr. J. J. Kuscher is the president. 


York City. 


Rubber Elastic Motive Power for 
Models 


The use of rubber elastic for the motive 
power of flying model aeroplanes dates 
back before the first real flights of man. 
Choice was not made without good reason, 
for tests in comparison with all other 
known sources of power for models placed 
rubber at the head of the list. 

First, let us consider its cost—a really 
important item, especially for the young ex- 
perimenter. Compared with the simplest 
kind of engine, the cost is insignificant. As 
far as its efficiency as a power-medium is 
concerned, rubber can absorb a far greater 
amount of energy, for the same weight of 
material, than spring steel. because of its 
greater extension. The handling and “up- 
keep” of our rubber-motor is extremely 
simple and economical. 

As this source of power has become so 
widely used, it is well for our experiment- 
ers to learn more concerning its natural 
and mechanical properties, just as the good 
pilot knows all about the engine he depends 
on. 

Crude rubber is obtained from a large 
number of different trees, vines and shrubs 
growing in Mexico, Africa, Java, Sumatra, 
India, Central and South America. The 
trees are “tapped” or cut, allowing the 
milky fluid, called latex, to flow in much 
the same manner as maple sugar is ob- 
tained from the trees in Vermont. 

The rubber itself is obtained from the 
latex by the coagulation process, the prin- 
cipal materials employed being alcohol, 
acetic acid, air, alum or lime. 

Rubber thus obtained in the crude state 
is purified from mechanical impurities by 
washing and drying processes, and its 
preparation for commercial purposes neces- 
sitates the use of filling materials called 
“fillers.” The usual fillers employed are. 
sulphur, resins, oils, tars, whiting, white 
lead, talcs, barytes, and clays. Such fillers 
are used so as to reduce the cost of the 
rubber without affecting its mechanical 
properties or usefulness. 

Pigments are used in the fillers of colored 
rubbers, amongst the most used being: 
lithopone; vermilion, zinc yellow, lamp 
black, iron oxide, antimony, arsenic and 
mercuric sulphides, graphite, etc. 

Practically all of the commercial rubber 
is prepared by the vulcanization process, in 
which the pure or crude rubber is mixed 
with sulphur and subjected to either heat, 
acid or cold vulcanization processes. 


The 


All the models in Classes A and B must be fur- 


The Capitol Model Aero Club 


Three contests have recently been held by members of the 


In the 


Washington, D. C. 


Crude rubber is a tough, flexible solid, 
influenced by small changes of temperature, 
and becoming “tacky” at fairly low tem- 
peratures. It melts at about 250° F. and 
becomes a liquid which does not harden 
again on cooling. Crude rubber will not 
dissolve in water or alcohol but dissolves 
in dilute alkaline solutions, turpentine, 
petroleum spirits, carbon disulphide and 
carbon tetrachloride (commonly used in 
hand fire-extinguishers). Crude rubber is 
subject to oxidation and it becomes hard 
and brittle under the prolonged influence 
of air and light. 

Many vulcanized rubbers are affected by 
the atmosphere and by the action of oils, 
alcohol, gasoline, etc. They are best stored 
in a dark place, freely covered with french 
chalk. 

The best grades of rubber have a tensile 
strength of about 2,000 lbs. per square inch 
and an. ultimate extension of about six times 
the original length. Good vulcanized rub- 
ber can absorb from 500 to 1,000 foot 
pounds for each pound of its own weight, 
whereas steel can only absorb from 10 to 
20 foot pounds per pound of weight. From 
this it will be seen why steel springs can 
never compare with rubber as a source of 
motive power. 

Flat strands of rubber, % inch wide and 
about 1/32 inch thick are the most popular 
size used for models. It is usually of very 
good quality, and a piece one foot long 
may be stretched to seven feet without 
breaking, after which it will return to its 
original length. 

Increased Lift Obtained with 
Curved Wing-Tips 

An appreciable improvement in lift and 
“lift-over drift” may be effected over that 
of the plain rectangular plan-form of wing 
with parallel section, by suitably shaping 
the plan form. The end losses due to “in- 
flow” near the upper-surface wing tips and 
to “outflow” near the lower-surface wing 
tips may be reduced by suitably rounding off 
the wing tips, in plan form, and by thinning 
the wing section (or “washing out’) in 
the front elevation. 

The most beneficial effects, however, are 
obtained only after careful study of the 
distributions of air pressure and the em- 
ployment of proper methods of grading in 
camber, chord and incidence. The co- 
efficient of drift may be reduced consider- 
ably by “washing out” the wing tips. 

An examination of the wing forms of 
fast flying birds reveals the fact that they 


Capitol Model Aero Club at Washington, D. C. While no ex- 
traordinary records have been made, the work of the club mem- 
bers has been progressive and is an indication of interesting 
developments and further progress. 

The address of the club has changed from 1726 M St., N. W., 
to 1210 18th St., N. W., at which place the members have an 
interesting and comfortable room. All aeromodellists residing. 
in or around the Nation’s Capitol are invited to membership. 

Mr. Paul Edward Garber is the president of the C, M. A. C. 
Mr. Garber is connected with the Division of Mech. Tech. at 
the Smithsonian Institution, United States National Museum, 


are graded down to very thin pointed sec- 
tions at the tips. The incidence angle at 
the tips is usually either zero or negative 
in value. 

Wind tunnel tests on the effect of the 
shape of wing tips show that the most 
efficient tip is in the form of a semi-ellipse. 
For the most part it is undesirable to have 
as long a tip as is necessitated by an el- 
lipse, and a semi-circular shape is used to 
good effect. 


Design of Boat Hulls and Floats 


Flying boat hulls are designed on the gen- 
eral principles of the fast motorboat and 
hydroplane, the main object being to “hy- 
droplane,” as distinct from ploughing, at 
as low a water speed as possible. The hull 
should offer the smallest resistance to 
water friction and the minimum of wind 
resistance when in the air. It should be 
stable, relative to the rest of the machine, 
when floating, when hydroplaning during 
the take-off, during alighting and when in 
the air. 

Boat hulls or seaplane floats, aside from 
the considerations of total lightness of the 
machine, should be light in weight so the 
center of gravity will not be too low. A 
low center of gravity makes a machine 
very unstable in the air and is difficult to 
balance at all times. 

The hull of a flying boat or the floats of 
a seaplane should be designed for from 2 
to 3 times the weight of the machine ready 
for flight. 


Small Balloons Used to Record Tempera- © 
ture of Altitudes 

Pressure and temperature measurements 
of the upper air are made with sounding 
balloons, which are small balloons inflated 
with hydrogen and which carry recording 
instruments. These balloons are arranged 
to burst at given altitudes, the envelopes 
acting as parachutes, breaking the fall of 
the instruments, so that they reach the 
ground without injury. An addressed label 
attached to the instruments offer the finder 
a reward for its return. 

Sounding balloons average from 40 
inches to nearly 80 inches in diameter. 
They rise under the influence of their 
buoyancy and on account of the diminished 
external pressure, burst at the altitude de- 
terminated upon beforehand. 

In this manner records have been ob- 
tained for altitudes up to 23 miles, over 
121,000 feet. . 
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Photo by Goodyear News Service 


The latest addition to U. S. Army 
Dirigible Fleet measures 170 feet 
long and has a cruising radius of 20 
hours, at 65 miles per hour. 


The Goodyear AC— 
A New Type, Non-Rigid Dirigible 


Test flights proved that the unusual ‘Valspar’ or ‘Equal’, and we consider‘Valspar’ 
pantoucorithe Goodyear Gener. de- to be the best varnish for this work. In our 
A long experience as pioneers in the building of 
airships for both branches of Government 


scribed as “Squat,” was fully justified —the 


lift of the ship was remarkable, her speed Service we have never had a varnish defect, 
was more than satisfactory. and we attribute that to our use of “Valspar.’” 
Concerning the varnish protection given Valspar was used on the fins of the 


various surfaces of the ship against weather, Goodyear A. C. and on the exterior and 
its makers, the Goodyear Tire and Rubber __jnterior of the car, including the aluminum 


Company, have this to say: tanks, the fixed and movable control sur- 

“Our experience with Valspar on previous faces, instrument board and all metal parts. 

ships we have built made us select it for the Durable, waterproof, flexible—Valspar pro- 

latest Military Airship just accepted by the tects wood and metal surfaces from water 

BR Valspar has those qualities of and weather, vibration, heat and cold. 

durability and flexibility we look for in 

choosing a varnish for airship work. If there’s a surface to be varnished — 
“Army and Navy Specifications call for use Valspar. 

S200 eee eo ooo 


els VALENTINE & COMPANY 


Largest Manufacturers of High-grade Varnishes in the World 
ESTABLISHED 1832 


New York Chicago Boston Toronto 
London Paris Amsterdam 


W. P. FULLER & CO., Pacific Coast 


SHU eee 


Fr VALENTINE’S 


ALSPAR 


The Varnish That Won't Turn White 


CUUCCCUOUCOCOCOOCOCUOUOLCUECCCUOEOOOEAOEO SECON COR EOOEOOOEEE 
TOE eee 
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Fly at Our Expense! 


in the 


World’s Famous Ansaldo Planes 


The unparalleled record of Ansaldo Aeroplanes for long distance 
flights, speed and endurance is known to everyone and our offer for a 
limited time of these sterling planes at less than half the cost to pro- 
duce in Italy without adding freight, customs or license fees—truly 
means the buyers are flying at our expense. 


ACT AT ONCE IF YOU WANT 
The Best Ship at the Lowest Price 


Ansaldo Two Seaters $2,200 
Ansaldo Six Seaters 7,000 


Oe gee teens 
JUL 


MN), 


iin - 


Model A—300-C Six-Place Aerial Transport 


Absolutely latest commercial type aeroplanes ready to fly from our 
hangars, Curtiss Field, Mineola, Long Island. 


AERONAUTICA ANSALDO 


59 Pearl Street, New York City 
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Contracts Still 


Available to 
Responsible Dealers 


In the field of commercial aeronautics the PETREL is unique in design 
and construction, in performance, and in economy of maintenance and opera- 
tion. 


It was designed and developed by Thomas H. Huff, whose experience 
since 1915 in aircraft production, during the war in aeronautical engineering 
in an advisory capacity with the U. S. Air Service, and after the war in direct 
connection with the Naval Aircraft Factory, has qualified him to ‘lead the way 
in progressive aeroplane design. 


The PETREL has been a gradual, certain evolution. During nearly 
two years of its development careful selections and alterations have been 
proved by test, and have brought it to its present state of high efficiency. 


The PETREL is manufactured by workmen old in the best traditions 
of aircraft production, and proud of their craft. Every smallest part is selected 
from the same source, and worked on the same benches, by the same hands, 
which construct Huff Daland aeroplanes for Army and Navy, under direct 
government inspection and supervision. 


The PETREL has been tested, own and accepted by the Air Service. 
It is the only commercial aeroplane in production in this country of which 
this statement is true. Its simple design, its freedom from wires and turn- 
buckles, and its rigidly braced fuselage combine to cut maintenance costs to 
the bone and assure a plane whose correct alignment and absolute rigidity 
are limited only by its long life. And its superior performance gives you more 
speed or more distance per unit of power expended than you can get with 
any other three place aeroplane in existence. 


Its specifications and performance with full load are guaranteed: 


OX5 Motor Hispano Motor 
Span 31’ 00” 31’ 00” 
Height % 9’ 00” 9’ 00” 
Length 24’ 00” 24’ 00” 
Weight Empty 1125 Pounds 1215 Pounds 
Useful Load 735 Pounds 750 Pounds 
Radius 300 Miles 350 Miles 
Climb in 10” 4500 Feet 8000 Feet 
Ceiling 12000 Feet 18000 Feet 
Maximum Speed 90 MPH 110 MPH 
Minimum Speed 35 MPH 38 MPH 

Jhe 


“Sturdy Simplicity” 


HUFF DALAND AERO CORPORATION 


(Sole Distributors ) 
-1018 Commerce Bldg., Kansas City, Mo. 
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OhlIo 


AN AERONAUTICAL DEPARTMENT STORE 
is practically what you would call our establishment in DAYTON, OHIO. Over ten thousand 


different parts for airplanes and motors, from cotter pins to completed planes; it is our business to 
furnish you with supplies; QUALITY, YES, we buy only the best. 
Because we have this material in our own buildings HERE in DAYTON. PRICES! Gan you beat 


them—we think not. 


PLANE PARTS—A Few for Comparison: 


Covered Wings, Dee or Canuck, Crated 
Ailerons, Covered Dee or Canuck 


Elevators, Covered Dee or Canuck..... 
Rudders, Covered Canuck or Standard.. 
Wing Struts) with @ Fittings j.e)acmienne se. 
Landing Gear, Dee or Canuck, Wheels and Axle........ 
Landing Gear, Dee or Canuck, Without Wheels......... 
Landing Gear, Dee or Canuck, Without Wheels or Axle... 
Dee; Canuck ors Standard: cee 


Axle, 
Metal Wing Skids, 


Aileron Struts, for Canuck, Long or Short 
Control Wires, Dee Aileron, Each Wire. . 
Wheels, 26 x 4, Streamline Covering... 
Casing, 26) x) 4; Gord’. fond). neces he tee 


Tube, 26 x 4 


Other plane parts at corresponding prices. 


Actetate Dope in 48 BBL. lots......... 
W20Vlbstaeen as eee 


Oil Pressure Gauges, 
Air Pressure Gauges, 
Air Pumps, Hand 


Air Speed Indicators, Complete........ 
Goggles, NAK Non-Shatterable........ 


Leather Coats 


MISCELLANEOUS EQUIPMENT 


PROMPT SHIPMENT, YES. 


Write for our new price list, a new catalog in print now, 


MOTOR PARTS—A Few Pree ontOXSia 


ik Boer matron soon de $60.00 Intake: Valves, Lots of Eight Only..-. 24 os9e es oe eee e.00 
te ee ee eee eee 7.50 Exhaust Valves, Lots, of Eight Only:........5...c20.- se 4000 
eee ence eens 5.00 “Water Outlets, Set of Eighty.:.....<ncsuses scene nie Me 
oD EET? a Gas ean Sea Water Pumps Assembly %i..; Guin cle ca ne eae chiens Sin Gee aT 
779A] Sa eee end 50.00 Fieset Connections: p55: did eats ahs ei,e (5 10) 01 21) otis tala vane tiisgaveletalsteteteieane LO [ 
30.00 Hose Clamps, Any Size,/Per-Dozen’. 2...)4. sce aie sels 1.00 
25.00 thachometer Housing) Warnerior JM... «tie eusteneiecelonel ereneeene 4.00 
SOFC en Ou GO 3.00 Tachometer Housing Assembly J. M-... 2... ..010-+ ue cles sO0 
ste et eee eee “135 Propeller. Hub, Assembly,. >. ckc,o oor sc oie ines ree LOO 
ROAR SE ONO 2 Sion Propeller Bolts. ci .% wale «oe autis ose le) eye ensusneies ch akeelelerelenetome te nmmmee 
poh s'900 | Propeller Nuts =. ii. 5 sien eee cits suste oc oe emesis -05 
i el Sa sicommeeropeller Wrenches leargeson small nia ieee -50 
ee Hee ees, chs 1.50. Eong Socket or Crows! Foot Wrenches. (.. 2. 15.1 eeDO 
Re CURE RL Re eS .05 Bushings for’ ValvesActions. Wa-ro.7 ele eee ae ee eee OS 


Every part for the OX5 or OXX6 and other motors, write for our prices. 


SWatah CPs Gg cuete acl eneps $25.00 “Acetate Dope in 5 Gal. Cans...05. 0.05. cmc cose se eeepeesaO 
tea ene iausens 3.20 Titanine Dope, ‘per: Gallon’js.2. 0 sts Secpaests «aoe el alee eRe 
efiak ones heh Pace ee ate 3.20 Thinrier,. per. Gallons ch, 05 cic ies. «wet 0» alee eae sl oe tO 
Be tees ek Sea 1.00 Cotton, Mercerized Govt. Specification................. .45 
cio cic cntinin eee 10.00 Tape, Cotton, 244 - INCHES y shoals stevens: 5 susue e505 5 poke see .06 
Set EAS Te ena 5.00 Propellers, Toothpick ‘or .D50007OXS2) 2.5 a-Gke eee OD 
Leche ket ehanedcuereke i) eos 25.00 Propellers, Toothpick or D5000 OX5, used............. 10.00 
svh.chekeretaaecstatstens 325.00 New 80 H.P. LeRhone Motors. 5502s ecu oe ee een 
a Eheraukne tee terenles oueuae 400.00 New Propellers for 150 Hispano Motors................ 25.00 


TO SAVE TIME AND MONEY WRITE US FIRST, AS WE ARE NOT ADVERTISING MATERIAL UNLESS WE 
HAVE IT IN STOCK AT OUR OWN WAREHOUSE IN DAYTON. 


JOHNSON AIRPLANE & SUPPLY COMPANY, 


(Concluded from page 442) 

More popular, of course, will be 
the speed of the planes themselves ; 
for the reason that the non-technical 
public can visualize the strain under 
which the bodies and wings are la- 
boring, little thinking that the motor 
is undergoing the same strain, at the 
same time putting from four to six 
hundred times the strength of a horse 
(if it is a big healthy horse) behind 
the air screw that sends the machines 
along at, let us say, somewhere in the 
neighborhood of 200 miles an hour. 
Reduced to feet, the speed which the 
Pulitzer entries are expected to aver- 
age 1s 300 feet a second.. Now, it is 
generally known that the muzzle ve- 
locity of a .45-calibre bullet is ap- 
proximately 1,200 feet a second. The 
Pulitzer planes therefore will fly 
about one-fourth as fast as a .45-bul- 
let. They will make four times the 
average speed of the Twentieth Cen- 
tury, passing four telegraph poles in 
the time the fastest train in America 
requires to pass one. 
«| Whats the usesor allthis’ sak 

proper question and an important 
one. The question is easily answered. 
Speed is the main essential of a pur- 
suit plane. Without speed a pursuit 
ship would have nothing to pursue, 
due to the fact that an enemy would 
soon pull out of sight or fly round it 


in circles until the machine gun found 
its mark. And the pursuit plane is 
the most important factor in aerial 
warfare. The pursuit plane is used 
for seeking out and destroying the 
enemy planes, fast or slow; thereby 
gaining mastery of the air over its 
sector, and thus being able to protect 
the slower observation and bombing 
machines which can perform their 
duties without fear of interruption. 

Every country on earth is devel- 
oping pursuit machines. The army 
and navy air forces have not been 
idle. Still, while foreign nations re- 
peatedly test out their pursuit planes 
in scheduled Government trials for 
big prizes, the Pulitzer Trophy Race, 
which is a civilian contest primarily, 
affords the only opportunity for the 
United States Government to deter- 
mine the relative values of the many 
experimental types of planes which 
have been produced in this country 
during the last two years. All three 
of our fighting air forces are partici- 
pating in the Detroit races—the army, 
navy and marine corps; and each 
branch without question will know 


considerably more about its new 
fighting equipment after October 
4th. 


(Epitor’s Norr.—Colonel Hartney’s descrip- 
tion of the machines entered in the Pulitzer 
race will be published in the October number 
of AERIAL AGE.) 


DAYTON, OHIO 


(Concluded from page 445) 
170 metric horse-power for 10 meters 
a second, and roughly 4500 horse- 
power for 30 meters per second. A 
tunnel of 5000 or more horse-power 
might well be recommended. 

The first cost of such a tunnel 
would be of the same order as that of 
the largest airship shed or astronom- 
ical observatory. The cost of 
operating with very high speeds could 
be limited by choosing a site near the 
cheapest source of power. The cost 
does not seem to be prohibitive either 
to a nation or to a wealthy patron of 
science. 

The question now raised is as to 
the value to aeronautics of a full 
scale wind-tunnel for both absolute 
and comparative tests. If it be con- 
sidered very desirable, the represen- 
tatives of aerodynamics might do well 
to indicate its advantages. For if the 
tunnel should appear to be of suffi- 
cient importance, the planning and 
paying for it would perhaps not offer 
very formidable difficulties. One on a 
continent would suffice for the pres- 
ent. Various engineers with whom 
I have discussed the need for a full- 
scale tunnel are of the opinion that it 

(Concluded on page 478) 
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The “CANUCK” 


a good plane at a right price 


Everything for 
Canucks, JN4s and OX5 Motors 


Parts for Avros and Sopwith planes 
Service the best=Prices the best balanced 


Write for lists or specify your requirements 


ERICSON AIRCRAFT LIMITED 
120 King E, Toronto, Canada 


NOW AVAILABLE FOR YOUR AUTO 
“‘The Plug That Cleans Itself’”’ 


Saves More 
Gas be 


Power 
GUARANTEED CARBON AND OIL PROOF 


Recognized as the best for aeroplanes, 
its success for automobiles is assured 


B-G CORPORATION 


136 West 52nd St., New. York 
“Contractors to the U.S. Army Air Service and the U. S. Navy.’ 


’ 


If your dealer cannot supply you, send us his name and $1.00 
for each plug, stating name and year of manufacture of your 


PASSENGER CARRYING 


IS GOING BIG AGAIN 


This is the best year yet to get a start. 


2-3-4-SEAT PASSENGER PLANES 
AND FLYING BOATS 
AND ALL KINDS OF AERIAL MATERIALS AND PARTS 


Ready for immediate delivery 


JAMES LEVY AIRCRAFT COMPANY 
2035 INDIANA AVE., CHICAGO, -ILL. 


MONEY 
IN 


AERIAL PHO'TOGRAPHS 


Proper Equipment is Used 


WE RECOMMEND AND GUARANTEE 
THESE CAMERAS 
Houghten-Butcher hand held, uses plate 4” x 5”; 
Exceptional shutter mechanism; 10” focal length 


lens equipment alone worth $125. Negatives make 
clear enlargements to 30” x 40”. 


Prices much lower than if bought direct. 


One new, absolute- One slightly used, 
rs perfect condi- 200 good _ condition, $ ] 35 
ion. 


guaranteed. 


FAIRCHILD 
AERIAL CAMERA: CORPORATION 
136 West 5924 St. NewYork 


MOTOR REBUILDING 


CYLINDER GRINDING 
ALUMINITE PISTONS 


Iron Pistons, Piston Pins and Rings. 


COMPLETE MOTORS 


Parts for all airplanes and motors. 


Finest equipment in U. S. for motor work. 


GREEN ENGINEERING COMPANY 


Dayton, Ohio 
Main St., at Burns 


FOR SALE 


Acetate Dope, guaranteed 55 | A. C. Metric Spark Plugs $4.00 
gal. bbls. $1.00 per gallon. 5 ozs 
gal. lots $2.25. 4” Turnbuckles 30c each. 
Wicker Pilot Seats $2.00 each. 


Spar Varnish $2.25 per gal. Cushions $1.00. All f.o.b. cars, 
Tyco’s Altimeters $15.00. Columbus, Ohio. 


MAX TOPPER & ROSENTHAL 


11th Ave. and P. R. R. Tracks Columbus, Ohio 


C S Ave. be 
Aluminum Gasoline Tank Co., 203 2754 To) ony. 


Tel. Flushing 0348 


Aluminum Tanks Welded 


by man who knows aluminum. Guaranteed to stand up. It 
will not peel. It will save weight. Aluminum tanks are here to 
stay. Plenty of expert welders. It will pay you to investigate. 
See us for prices. Cowls, streamlines, fenders, hoods. Every- 
thing that is made of aluminum. Satisfaction guaranteed. 


CANUCK, OX 5 AND OXX PARTS 


SPECIAL SUMMER CLEARANCE 


Ruth Law. Special Canuck (OX5. Motor)... . 0... cccccccceceeves ea 


2. Canuck with 4 New Wings (OX5 Motor) ..........2..c0eeeeeee 00 
3: Canuck Ip) Good Flying -ShaD6.)..5 iui ce ss visinaws welreen es sae 500.00 
4. Canuck, New Wings, R. H. (Upper or Lower).............0.205 50.00 
(Freshly Covered) L. H. (Upper or Lower)................ 70.00 
Sap RebulltiOXhac Hamimondspoarks, Aeieie sim arerels elses o.00 arsibiotae cleleeietste 125.00 
6. Flottorp Copper Tipped Props., OX5 or OXX..........00eeeeeaee 24.00 
(or D-5000 Plain Mahogany) : 
7. OX5 Cylinder Assembly (New, with Valves and Piston).......... 20.00 
8. OXX6 Cylinder Assembly (New, with Valves and Piston)........ 25.00 
9. Used, A-1, Ganuok Radiator  (Crated))ncsam. ocin6 2.004 cnc mctigaseie 12.00 
10. New Altimeter, Tachometer or Airspeed.............. 0.00000 0005 12.00 


Other ‘parts as cheap. Terms 25% in advance. Crates all built—prompt shipments. 


DE LU . AIR SERVICE, INC. Asbury Park, N. J. 
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PLYWOOD 


Water Resistant Panels 


Made According to 


Government Specification 
Any Size or Thickness 


New Jersey Veneer Co. 


Paterson, N. J., U.S.A. 


HARTSHORN STREAMLINE WIRES 


Assembled with Hartshorn Universal Strap Ends make 
the Ideal Aeroplane Tie Rods—diminished wind resist- 
ance insuring greater speed. 

This fact was proved in the speed test for the Pulitzer 
Trophy. Four of the first five ships were equipped with 
Hartshorn Streamline Tie Rods. 

Write for circular A-1 describing our Wires and Strap 
End Fittings. 


STEWART HARTSHORN CO. 
250 FIFTH AVENUE, NEW YORK 


Let us make you feel ‘‘At Home”’ 
in the City. of Robust Health 


Write for Booklet 


Hotel Morton 


ATLANTIC CITY 


VIRGINIA AVE. 
EZRA C. BELL—PAUL M. COPE 


170 Rooms with Running Water and Telephone Service, in- 
cluding 50 Suites with Private Baths. Auto Bus at Station. 
Garage—Orchestra—White Service 


500 FEET FROM BOARDWALK AND STEEL PIER 


AERIAL AGE 


New Prices! 


New Curtiss JN, new OX5 motor, complete. . $925.00 
Same planes less motor instruments........ 525.00 
New Standard Jl, new OX5 motor, complete.1,000.00 


Same planes less motor instruments....... 575.00 
Avros, Let Rhoney (hy paesaee ee Coe eee 1,200.00 
Thomas Morse scout, 80 Le Rhone, complete. 450.00 
New copper-tipped propellers..:......... 17.50 
New Curtiss OX5 motor, original boxes..... 295.00 
Resistal’ Goggles, new... =. ssl-he ene ites 3.00 
Complete set wings, wires, struts; cables 

Standard) I, originals bDOXesicts1r- ene 165.00 


Large stock parts Minneapolis. Material shipped direct from 
points east, south and west—your convenience. 


Marvin A. Northrop 
c/o Mpls. Athletic Club, Minneapolis, Minn. 


Lincoln Standard Airplanes 


BEST IN THE WEST 
$2950—Buys any Standard Model—$2950 
$5485—Buys our Inclosed Coach—$5485 


All models equipped with 
Hiso motors of the 150 and 180 H. P. type 
Lincoln Standard Airplanes give the utmost in 
performance, are consistent, with sturdy and con- 
servative construction. 
A real three passenger commercial airplane 
Agents Wanted 
Write us to-day for literature and our agency proposition. 
Address 
LINCOLN STANDARD AIRCRAFT CO. 


Lincoln, Nebraska 


EREE 


Many Diggins graduates are 


awe 
a] 
prominent aviators. 
Instructions free if student The Diggins school has its own 
buys his plane from us. | field, newest type planes, compe- 
aoe for ee Besueitully tent instructors, barracks and 
lilustrate catalog today. hangars. 


Courses include everything pertaining to flying, ground- 
work, assembly, wireless, aerial photography, field man- 
agement, etc. 


The Ralph C. Diggins School of Aeronautics 
Dept. 17 140 N. Dearborn St. Chicago, Ill. 


Learn to Fly 


Learn to fly in the oldest 
and most successful com- 
mercial aviation school in 
America. 


Aerial Photographs 


AOE are always in the market 

for good aerial photographs, 

and we invite our readers to sub- 

mit to us aerial views of 

landscapes, seascapes, forests, 

mining regions, etc. Address: 
Photo Department 
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Advertising 
in this department 
10c a word 
$2.50 minimum 


Classified Advertising 


All orders must be accom- 
panied by post office money 
order or certified check. 


PATENT S U. 3 AekSs vise 


ALLEN E. PECK 
Patent Attorney 


Pacific Bldg., Washington, D. C. 


FOR SALE—New OX5 motors in original 
crates, $325 each, while they last, f. o. b. 
Akron. Address Box 621, Akron, Ohio. 


FOR SALE—3 place DH6-OXX6 motor, first 
class condition. Spare motor, 3 propellers, 
wings, struts, wheels, casings and other 
spares. Best offer takes whole outfit regard- 
less. Address Box 37, Allaben, N. Y. 


FOR SALE—Following aeroplanes ready to 
fly; Thomas-Morse Scout (new) OXs5 motor, 
$600.00. French Spad Scout, 220 H.P. Hispano 
motor (new) $400.00. Hiendrick Scout OXs5 
motor, $800.00. Standard J-1 (new) OX6 motor, 
$1000.00. E. J. Bond, 609 Main St., Houston, Tex. 


IF YOU HAVE a typewriter in your office, 
simplify your work by using THE TOUCH 
SYSTEM. A short course by correspondence 
will teach you. For particulars address 
City P. O. Box No. 439, Annapolis, Md. 


FOR SALE—New M. F. flying boat, 3 seater, 
with new 100 H.P. OXX6 motor installed, 
ship completely tuned up and ready for flight 
$1200.00. Address Box 685, c/o Aerial Age, 
5942 Grand Central Terminal, New York 
City. 


EX-ROYAL AIR SERVICE FLYING OFFI- 
cer over 2500 hours, 25 types land and sea, in- 
structor on British and French aerodromes, 
had active service, also ferried and tested. 
Flown commercially HS2L and Avros, desires 
connection with financially responsible air- 
craft company. Answer with all particulars 
to R. J. Smith, 860 Bush St., San Francisco, Cal. 


PONTOONS, 12 ft. long, 21 inches wide, 6 
inches high, three compartments. Built of 
metal, will hold up eight hundred pounds. 
Cost $100.00. Will sell or trade. Neil C. 
Ensworth, Warren, Pa. 


HERE’S A REAL BARGAIN. Curtiss H, 3 
place 150 Wright, absolutely like new, motor 
perfect. $1450. N. I. Fay, 3503 East 26th St., 
Kansas City, Mo. 


BABY BIPLANE, 12 ft. long, 16 ft. span. 
Complete framework weighs only 60 lbs. Fly 
with motorcycle engine. $150.00. F. Landgraft, 
Edgewater, Colo., Route 2. 


FOR SALE—One Anzani motored Jacuzzi 
sport monoplane. This ship is complete with 
instruments and spares. The first check for 
$300.00 takes it. H. M. Salisbury, Walnut 
Grove, Cal. 


RELIABLE PILOT AND MECHANIC wishes 
position. Three years of commercial experi- 
ence. Best references. Address Hugh C. 
Robbins, P. O. Lock Box No. 6, Williams- 
burg, Ohio. 


YOU’RE JUST IN TIME to take advantage 
of the best opportunity ever offered to learn 
to fly and get into aviation. Write for de- 
scriptive literature. Varney Aircraft Co., 
Peoria, Ill 


TWO F BOATS FOR SALE—OXX6 motors. 
Condition good, ready to fly, spares, wings, 
etc. Must vacate premises. Best cash offer 
takes all. J.B.R. Verplanck, Fishkill-on-Hud- 
son, New York. 


OXS PARTS SACRIFICED at unheard of 
prices. Berling Magnetos $20.00. (Better order 
one now.) Pistons $1.75. Pins 75c. Rocker arm 
pins, long, 25c; short 20c. We have the “‘hard- 
to-get” OX5 parts in stock at right prices. 
Specify your needs. We will quote you. Write 
immediately. Have likewise 80 H.P. LeRhones 
$100.00, OXs motors $275.00. Liberty Eights, 
Hall-Scott and EMW sixes at lowest prices. 
Everything guaranteed as represented. Write 
now. Ostergaard Aircraft, 4269 North Narra- 
ganset, Chicago. ‘ 


FOR SALE—Curtiss model “F” seaplane in 
good flying condition. Price $300.00 for imme- 


diate sale. M./Friese, Jr., Rye, N. Y 


OAKLAND 1921 MODEL CAR for trade for 
Canuck or Standard J.1. The car is in good 
shape throughout. Eugene Rice, Amarillo, Tex, 


FOR SALE—New 12-15 H.P. aircooled over- 
head valve motor, $60.00. Rudolph Funk, Box 
29, l'armingdale, Long Island, N. Y. 


FOR SALE—New Liberty motors and parts, 

reasonable price, immediate shipment. Also 

brand new Curtiss OX5 cylinders. Address 

Wier: Motor Co., 912 E. Grand Blvd., Detroit, 
ich. 


FOR SALE—Must and will sell at a bargain 
the following Curtiss Orioles K6 motors, Cur- 
tiss Mountain Oriole K6, Jennies, spare K6 
and OX motors, complete list of parts. Every- 
thing Ar shape guaranteed. Muskogee Air- 
cratt Co., Muskogee, Okla. 


LOOK—NEW PROPELLERS OXS5 $16.00. New 
covered rudders Canuck, $11.00. New covered 
elevators Cantick $11.00. New half inch shock 
cord 3c ft. New landing gear struts each 
$1.75. Dope 5 gal. $7.50. Have several new 
Curtiss OX5 motors. Will sell or trade on 
supplies. What have you? North Central 
aviation Co., R. W. Shrock, Mgr., Marceline, 
Mo. 


FOR SALE—American Curtiss complete ex- 
cept right upper and right lower wings, $250.00, 
or will buy used wings. Write 410 West San- 
dusky Street, Findlay, Ohio. 


SPORTPLANE WINGS, including ailerons al- 
ready hinged and fitted, not covered, new. 
$25.00 per set (Bi-plane). Rogers Aircraft, 
Route 1, Box @, Ft. Worth, Texas. 


FOR SALE—As I am flying a smaller machine 
this summer, I have decided to sell my tri- 
plane, the “Swan’’ (one of my own build). For 
particulars address Capt. Willoughby, New- 
Port, Ree. 


NEW CANUCK, ready to go. Motor turns 
1550. Price $800.00. Used JN4D in fine shape, 
$650.00? Motors, motor parts, wings, struts, 
fittings, wires, dope, covers, tape, varnish, 
etc., at the lowest prices. Cantwell Aircraft 
Co., Bucklin, Mo. 


DELIVER BY AIR MAIL IF POSSIBLE rub- 
ber stamp and pad complete mailed postage 
prepaid to your address. No extra postage 
required for transmission of your letters by 
air mail. Send $1.00. The Central Airplane 
Works, 3254 Lincoln Avenue, Chicago. 


FOR SALE—New Flying Boat, 2-seater, has 
mahogany planked hull, new OXX6 motor 
and double dep. control. Will sell for less 
than half cost for cash. Herbert Wacker, 
R. R. No. 4, Mt. Clenens, Mich. 


FLYING INSTRUCTION. Ten lessons, 20 
minutes (airtime) each, four weeks ground 
schooling included, $100.00. Curtiss planes. 
Army pilot instructors. Write, wire, or come 
ahead. We’re ready. Aviation Engineering 
Co., Lawrence, Kansas. 


$600.00 will buy a Curtiss V2 200 H.P. motor, 
new, and one Standard J.1 fuselage and land- 
ing gear in first class condition; f. 0. b. Louis- 
ville, Ky. W. F. Raymer, 123 South G St., 
Hamilton, Ohio. 


MODEL AEROPLANES AND SUPPLIES— 
Let us supply you. Send for our latest catalog. 
10c brings it to you. Wading River Mfg. Co., 
672-AB, Broadway, Brooklyn, N. Y. 


FOR SALE—Beardmore 160 H.P. 6 cy!. motor 
with hub. Used fifteen hours. Cost $650.00 
new, sell for $200.00. Geo. H. Ortlieb, 595 West 
End Ave., New York City. 


STANDARD SCOUT 80 H.P. LeRhone, new, 
single seater, spares, $550.00. Liberty goo H.P. 
$600.00. Curtiss OXs, just overhauled, $250.00. 
JN4D landing gear, complete, $50.00. Roy 
Jungclas, 117 West Pearl Street, Cincinnati, O. 


PLANES OF ALL KINDS 
1 to 5 seaters—$450.00—$2500.00 
27 SOLD IN 5 WEEKS—THEY MUST 
BE GOOD 
Chamberlin Aircraft 


Hasbrouck Heights Na J: 


FOR SALE-—Standard fuselage and wing fit- 
tings by piece or hundreds; planes, JN4D and 
Sopwith, fine shape, priced to sell or will 
ade. What have you? Geo. J. Sogge, Irene, 


FOR SALE-—Standard J1 equipped with OXX6 
motor. Never uncrated. List price, $2000.00; 
for quick sale, $950.00. Address Roy M. Hall, 
3725 Leeland Ave., Houston, Texas. 


AERO CAMERA FOR SALE—Folmer and 
Schwing Model A-1, made by Eastman Kodak 
Co. This camera has not been used. Walters 
Bros., 44 S. Division St., Battle Creek, Mich. 


SEAPLANE, THREE SEATER, side by side 
Dep, OXX6, entire machine overhauled, new 
wings and wires, extra prop. Half interest 
$500.00 or sell outright $900.00. Address Air- 
pene, 1207 Girard St., W., Washington, 


BARGAIN—Anzani 10 cyl. aircooled 100 H. P. 
just tested. Full of pep. $140.00. Propellers 
for OXX6, new, $20.00. Engines for speed 
boats and small aeroplanes 45 to 60 H. P. 
cheap, all complete. William Yourwith, 21 
Lasalle Court, New Britain, Conn. 


EX-NAVAL AVIATOR—Desires position as 
pilot. Over twelve hundred hours flying time. 
Good record. References. Address Box 683, 
c/o Aerial Age Weekly, 5942 Grand Central 
Terminal, New York City. 


FOR SALE—Aeroplane without motor, has 
never been assembled, $125.00. Stored in 
Buffalo. Address Box 684, c/o Aerial Age 
Weekly, 5942 Grand Central Terminal, New 
York City. 


JN4Ds WITH NEW OX5 MOTOR $1250.00 
Buffalo. Floyd J. Logan, 716 West Superior, 
Cleveland, Ohio. 


NEW OX5 Curtiss Hammondsport motors 
boxed complete. Log book, inspection sheets. 
$475.00 each F.O.B. Chicago. Lee Hammond, 
30 No. Michigan Ave., Chicago, Ill. 


WE HAVE FOR SALE seven Canucks, all in 
good flying condition. Prices range from 
$600.00 to $1000.00. Service Aviation Com- 
pany, Wabash, Indiana. 


FOR SALE—Canuck just overhauled A-1 
shape SEO O es Joe Esch, 289 West Center St., 
Akron, 


FOR SALE—JN4D with OX5 motor A-1 
condition $800.00 for quick sale. Joe Esch, 289 
West Center St., Akron, O 


HURRY!! LAIRD SWALLOW, nearly new, 
with photographic contract. Standard J1 and 
Canuck with passenger carrying contracts. 
These contracts for immediate acceptance and 
will give you a big start for the season. 
Hangar, extra motor, spares, etc., all in pink 
of condition. Priced right. Sell all or part. 
Take the first train. Heddon Aviation Co., 
Dowagiac, Mich. 


FOR SALE—One aeroplane, absolutely new, 
never used, Thomas Morse 34C complete with 
Le Rhone engine 80 H.P. $875.00 F. O. B. 
Newport News, Virginia. Must be sold at 
once. Address Benj. Fisch, 4215 Huntington, 


Ave., Newport News, Virginia. 


SIX PASSENGER HS2 BOAT in perfect flying 
condition with Liberty motor. Very cheap for 
mee M. W. Blasier, 54 Water St., Auburn, 
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Fokker Commercial Aijr- 
planes Have Flown 1,000,- 


000 Miles on European Air- 
lines During the Past Two 
Years With 100% Safety. 


THREE SEATER BIPLANES 


and 


SIX SEATER MONOPLANES 


In New York, For Immediate Delivery 


CONTRACTORS TO THE U. S. ARMY AND NAVY 


2667 RIF GE AN Evo NESW aie OK 


(Concluded from page 474) 
‘would be mankind 
than another great astronomical ob- 


more useful to 


‘servatory, or mammoth airship shed. 
In fact a large airship shed might be 
used as the housing for such a tunnel 
till its permanent value could be as- 


certained. 
A’ full-scale tunnel would have 
some obvious advantages. It would 


‘furnish a uniform wind throughout 
the year, irrespective of weather or 
‘season. Models and full-scale craft 
or parts thereof, whether inherently 
could be held 
steady at any attitude to the wind un- 
The 
measurements of forces, moments, 
pressure distributions, flow distribu- 
tions, could be made under constant 


stable or unstable, 


disturbed by gravity or gusts. 


conditions and with stationary in- 
struments. Similar models varying 
greatly in size could be used, thus en- 
larging the range of v1/D. The ef- 
fect of varying the surface texture, 
details of full-scale 


craft, and the effect of ageing and 


or structural 


distortion, could be studied. Laws of 
comparison between models and full- 
scale craft could be more exactly es- 
tablished when needed, and in, some 
cases dispensed with by putting the 
actual ships to direct test. 

If an international committee is to 
consider methods of experimentation, 
laws of comparison, and forms of 
expression, it might well include 
within its scope not only the work of 
ordinary wind-tunnels but also that 
of a compressed air tunnel, a full- 
scale tunnel is possible, and actual 
flight tests. 


(Concluded from page 453) 

Such a city as Monmouth, with its 
spirit of co-operation and enthusiasm 
for aviation, is a good place in which 
to manufacture aeroplanes. Nego- 
tiations are right now under way to 
bring to Monmouth the factory of a 
ship which is destined to be popular. 

Detroit was just such a city when 
the automobile was in the same stage 
as is aviation today, and the man 
lacks vision who says that aviation 
is not destined to be as great an indus- 
try as is the automobile today. 


AND AMSTERDAM 


(Concluded from page 455) 
The introduction of twelve-volt igni- 
tion has been a distinct step in ad- 
vance. Even with the poor batteries 


~ which were known to have deterior- 


ated in storage, ignition troubles were 
practically eliminated. The addition 
of all the weights to the engine has 
more than been compensated for by 
the reduction in the weight of the 
spares to be carried. 

As a general result of the winter 
work, the Commander of the Air 
Squadrons is convinced that the im- 
provement in material is such that 
the time is fast approaching when 
forced landings and delayed starts 
can no longer be blamed on material 
but the responsibility therefor can 
be placed squarely up to the operat- 
ing personnel. 

The alterations and changes in the 
Liberty engine which have been ef- 
fected were under the direction of 
Lieutenant-Commander S. M. Kraus, 
and Lieutenant B. G. Leighton of the 
Bureau of Aeronautics and letters 
commending their work in this con- 
nection have been addressed to them 


_ by the Chief of the Bureau. 
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Men Have Slaved 
Years 'To Make 
What One of these ads 
will save you 


Wes favorite paper or business publication will tell you 
more about how to pay dividends than all the stock selling 


literature in the world. 


Just turn to the War Department announcements of Surplus 
Property Sales. 


You will soon find something you need. And when you do, be 
sure to send at once for the catalog— for it will point out an 
opportunity such as has never occurred in the past and is un- 
likely ever to occur in the future. 


These sales cover every conceivable product. Manufacturers 
can secure machinery, supplies and raw materials. Retailers can 
secure merchandise of every description. And everything you 
buy is ready for immediate shipment. 


Watch the sales! It’s an easy matter to follow the War Depart- 
ment announcements—but not so easy to duplicate the‘savings 
they offer. If you want further information, write to J. L. Frink, 
Chief, Sales Promotion Section, Office, Director of Sales, Room 
2515 Munitions Bldg., Washington, D. C. 
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Rates are now prohibitive. 

The aviator points to the motozis* who 
at first fought highway laws, but who 
now earnestly supports them. 


All the great Powers have national air 
laws except the United States. The 
Canadian Air Board prohibits tlying where 
the pilot has not been licensed or his plane 
registered. Pilots are examined and 
their machines inspected periodically. 
American pilots are automatically barred 
from flying over Canadian territory be- 
cause they are not licensed in this country. 
The Canadian Air Board, however, has 
courteously extended permission to our 
Army and Navy aviators on the grounds 
that their record proves rigid training 
and general efficiency. 


Races Over Canadian Waters 


Two of the courses in the National 
Airplane Races at Detroit extend over 
Lake St. Clair, part of which is Cana- 
dian territory. Due to our lack of 
national air laws and the Canadian pro- 
scription against our hit and miss civil- 
ian flying, civilian entries in the races 
would be barred. 

The Canadian Air Board has been re- 
quested to lift the ban for the purpose 
of the races. Meanwhile strong repre- 
sentations will be made at the Aero Con- 
gress asking the legislative branch of 
the American Government to remedy the 
situation by the immediate passage of 
the Wadsworth bill. 

The Aero Congress alone would be im- 
portant, from the national viewpoint, but 
the National Airplane Races will attract 
thousands of visitors to Detroit. Official 
observers are being sent by foreign Gov- 
ernments. 

They know that the Army, Navy and 
Marine Corps air forces, as well as many 
civilian constructors,, have developed 
nearly forty different types of airplanes 
in the last two years. The races afford 
the first opportunity to test these machines 
under conditions which will disclose their 
qualities of speed, endurance and _ all- 
around efficiency. It is believed that sev- 
eral records will be made as more than a 
dozen machines are being built for an 
average speed of 200 miles an hou. over 
a closed course of 160 miles. Several 
planes are being secretly built, their gen- 
eral specifications remaining a mystery 
until the rules of the race force the con- 
structors to describe them in official entry 
blanks. 

The Pulitzer Trophy Race, while a 
contest for the fastest land machines, 
will be held over a triangular course of 
40 miles to a lap (4 laps, or 160 miles) 
the entire course being over the waters 
of Lake St. Clair, with the exception of 
the starting and finishing point at Self- 
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ridge Field, Mt. Clemens, Mich., where 
a monster grandstand is being built to 
accommodate the thousands who usually 
attend national sporting evenis. The 
National Airplane Races this year will 
be as important as the national motor car 
races in early days because they will 
bring out the qualities and defects in the 
various flying machines. Which is an- 
other reason why foreign Governments are 
watching this year’s event so closely. 


Notes on Navy’s Entries 
for Detroit Races 


Curtiss Marine Trophy Race 


Type VE-/7H is the standard Vcught 
two-seater advanced training plane now 
used by the Navy as an observation plane 
and fitted with a pontoon. This airplane 
was designed and built by Mr. Chance 
Vought in 1918 and is supplied as stand- 
ard equipment to the Atlantic and Pacific 
Fleet Air Squadrons as a _ single-seater 
land plane for combat training, as a two- 
seater land plane for general observation 
duty, and as a two-seater seaplane as an 
observation plane to be carried aboard 
ship. Vought planes of this type are now 
on board the MARYLAND and have been 
successfuly launched from the MARY- 
LAND’S catapult. The Wright E-3, 8 
cyl. engine is a modification of the stand- 
ard 180 H. P. E-2 engine made by the 
same firm, the modifications consisting 
essentially in high compression pistons, 
high lift cams and other alteratiofis which 
permit the engine to develop between 220 
and 240 H. P. at 2,000 revolutions. The 
high compression E-3 engine is designed 
for blended fuel. 

The HA is a Curtis designed and 
built seaplane brought out in 1918 as an 
answer to high performance German sea- 
planes which were interfering with the 
bombing operations conducted against the 
German submarine bases on the Belgian 
coast. The problem was to develop a 
fast two-seater seaplane using a single 
Liberty engine. Due to change in con- 
ditions the HA type was never put into 
production, and the sample plane tested 
in 1918 has been reconditioned and en- 
tered in the Curtiss Marine Trophy Race, 
sion Liberty is a standard Liberty engine 
Liberty engine. A special high’ compres- 
but fitted with a special high compression 
with high compression pistons and new 
valves and should develop over 420 H.P. 
on blended fuel. The machine was de- 
signed by Mr. W. L. Gilmor of the Cur- 
tiss Aeroplane & Motor Corporation ae 
cooperation with Major B. L. Smith. 

S. Marine Corps. 

The H-16 is a standard twin Liberty 
engined flying boat used during the War 
both by the American and British Navies 


The Fokker Transport, Entered by the Army in Event No 3. 
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for submarine patrol and convoy duty. 
The plane was designed by Mr. G. H. Cur- 
tiss and built by the Curtiss Aeroplane & 
Motor Corporation in 1916. The Navy 
Department has a large number of these 
planes on hand and the one entered in the 
race is standard in all respects except that 
the Liberty engines have been provided 
with special high compression pistons. 
The H-16 will be flown from the Naval 
Aircraft Factory to Detroit for the race, 
following the Hudson River, the Lakes of 
New York State to the Great Lakes. 


The D-4 is a tractor biplane designed 
by Mr. Edson Gallaudet and built by the 
Gallaudet Aircraft Corporation in 1918. 
It was built for the Navy as a high speed 
two-seater seaplane making use of the 
Gallaudet gear drive. It is believed to be 
the only gear driven plane in the country 
and is of considerable technical interest 
for this reason. It is fitted with a single 
Liberty engine mounted in the fuselage, 
which drives by means of a ring gear a 
propeller which is situated immediately 
behind the wings. The fuselage or tail 
structure of the airplane extends through 
the center of the ring gear carrying the 
propeller. 


Model 18-T tractor triplane was de- 
signed by Mr. C. B. Kirkham and built in 
1918 by the Curtiss Aeroplane and Motor 
Corporation as a two-seater combat plane 
of maximum performance. Had the War 
continued it is likely that this type would 
have been put into production for use on 
the Western Front. As it was, the sample 
plane made on trials a high speed of 162 
miles an hour which was then a world’s 
record for any type of airplane and is 
still believed a world’s record for a two- 
seater fighting machine. For the purpose 
of the Curtiss. Marine Trophy Race two 
of these airplanes which were in store have 
been reconditioned and fitted with pontcons 
to convert them to seaplanes. They are 
fitted with the Curtiss CC-12, 400 H.P., a 
light 12-cylinder engine especially designed 
for this airplane. These triplanes are be- 
lieved to be the only triplanes in the coun- 
try and are of considerable technical in- 
terest on this account. 


The UO-1 is a new type of Vought ob- 
servation seaplane, being developed by the 
Chance Vought Corporation for the Navy 
Department as a replacement for the stand- 
ard VE-7 Vought now used on ships for 
catapult launching. The plane is equipped 
with the new Aeromarine 250 H.P. engine 
which presents a new feature in aeronau- 
light 12-cylinder engine especially designed 
der heads. 

Types TS-1 and 2, and TR-1 and 3 are 
variations of the Navy shipboard combat 
plane type TS as designed by the Design 
Section of the Bureau of Aeronautics and 
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built at the Naval Aircraft Factory: The 


TS planes were designed to give the small- 
est and most compact plane with the max- 
imum facilities for take-down and erec- 
tion aboard ship. All wires and turn- 
buckles in the wing bracing are eliminated 
to facilitate rapid erection. The fuel tank 
is carried in the lower wing and is made 
detachable so that in case of fire, due to 
an incendiary bullet, the pilot can pull a 
release which will drop the tank and its 
inflammable contents clear of the machine. 
Another unique feature is the provision 
of interchangeable landing gears so that 
the TS planes may be used with land 
wheels as an ordinary land plane, or with 
twin pontoons as a seaplane depending 
upon the service required. The TS-1 is 
equipped with a new Lawrence air-cooled 
radial engine rated at 220 H.P. This is 
the last word in air-cooled engine develop- 
ment and the Race is considered an excel- 
lent place to give this engine a severe try- 
out. The engine has been developed for 
the Navy especially for the problem of 
shipboard airplanes where minimum 
weight and the greatest simplicity are pre- 
requisites. The TS-2 is the same plane 
equipped with the Aeromarine 240 H.P. 
engine. The TR-1 is the same TS plane 
provided with a Lawrence air-cooled 
engine, but given special racing wings, 
and the TR-3 is the same as the TR-1 ex- 
cept that Wright E-2, 220 H.P. engine 
has been substituted. These four planes 
constitute then a full-scale experiment of 
the greatest technical interest to the Navy, 
using three different engines and two dif- 
ferent designs of wing. The occasion of 
the Curtiss Marine Trophy Race has been 
used to try out these design modifications 
under competitive conditions. The planes 
include a maximum of new and advanced 
features both in engineering and aerody- 
namics, and it is believed that the race be- 
tween these four planes is secondary in 
interest only to the race for the Curtiss 
Marine Trophy for which they will com- 
pete. 


Pulitzer Race 


The CR biplanes are well known since 
one of them piloted by Mr. Bert Acosta 
won the race for the Pulitzer Trophy at 
Omaha last year making a speed of 176-7 
miles per hour, the World’s Record for a 
closed course. The same plane tried over 
a straightaway has made 197.8 miles per 
hour which is an American speed record 
if not a World’s Record for straight 
flight. 

The CR type was designed by the Cur- 
tiss Aeroplane & Motor Corporation in 
cooperation with the Navy Department 
and built by that corporation in an effort 
to produce an airplane with the maximum 
aerodynamic refinement. The CR planes 
are equipped with a Curtiss 12-cylinder, 

H.P. engine which is still a relatively 
new engine developed by the Curtiss Com- 
pany for the Navy Department, but not 
yet in general service use. The informa- 
tion obtained by testing this engine in 
races is being applied in the form of mod- 
ifications to the sample engine, before 
‘such engines are adopted for general ser- 
vice. The CR machine, as the present 
title holder, is of course the favorite based 
on past performance. It is the first air- 
plane in this country to have attained 
speeds above 190 miles and it is due 
largely to the special wing construction 
adopted that no difficulties were ex- 
perienced. Abroad in connection with 
racing there has been a succession of wing 
failures in the air largely due to fabric 
tearing loose under the action of terrific 


pressures generated at these speeds. How- 
ever, the CR plane has its wing covered 


with plywood to which the fabric cover- 
ing is glued and ironed in place so that 
there is no possibility of it working loose. 

The BR type airplanes are designed by 
Messrs. Booth and Thurston of the Aerial 
Engineering Corporation, Hammondsport, 
N.Y.. who a year ago were employees of 
the Curtiss Aeroplane and Motor Corpor- 
ation and worked on the design of the CR 
plane. Therefore, it may be concluded 
that the BR will incorporate a good deal 
of the experience of the CR-.type. The 
BR represents an attempt to take another 
step in the matter of aerodynamics refine- 
ment suppressing completely the structural 
bracing required by wings of a biplane by 
the use of an unbraced monoplane wing. 
In addition, there is a retracting land gear 
by which the entire landing gear is re- 
tracted into the body of the fuselage once 
the plane is in the air so that in flight only 
the fuselage and wings present resistance 
to the air. These are radical innovations 
in the art of airplane design and if suc- 
cessful should materially increase tne 
speed that airplanes are capable of mak- 
ing today. A further innovation of a 
frankly experimental character has been 
tried on one of the BR planes and this is 
the complete suppress on of the radiator 
which all water-cooled engines have to 
have carried for them. This is done by 
covering the entire wing with a thin sheet 
of copper under which the water circu- 
lates so that the wing itself becomes one 
large radiator performing the double func- 
tion of cooling the engine and supporting 
the weight of the plane. If it be proved 
possible by the gruelling conditions of a 
race to cool the engine developing its ulti- 
mate maximum of power a very important 
advance in aeronautical engineering will 
have been made. In general, the BR air 
planes represent in their design and con- 
struction not only the last word in refine- 
ment, but three radical innovations in de- 
sign which, if successful, will have a pro- 
found influence on the future design of 
high performance military and navel air- 
planes. The BR planes are fitted with 
the Wright H-3 special high compression 
engine developing 400 H.P. 

The MB-7 is a tiny monoplane designed 
and built for the Navy by the Thomas- 
Morse Company for the Pulitzer Race of 
last year and, although this little airplane 
did not finish the race due unfortunately 
to a forced landing in which Col. Hartney, 
who was flying the plane for the con- 
tractor, was injured, it nevertheless gave 
a very good account of itself and it is 
proposed to enter the machine again in 
this year’s race. The MB-7 is equipped 
with the special 400 H.P. Wright H-3 
engine that is also used in the BR plane. 
The MB-7 does not present any radical 
features, but is a conventional monoplane 
of the very minimum size to carry this 
large engine and speed is obta‘ned by a 
low power-weight ratio. 

Nowle 

Many Entries For Event 

Curtiss Marine Flying Trophy 
VE-7H Tractor Biplane VA Class 
Span—upper and lower—34' 13%” 
Length—30’ 1” 
Height—10’ 2” 
Chord—4’ 714” 
Gap—4’ 8” 
Angle of Incidenee—Upper 1° 45’, Lower 
rae Nise 
Dihedral—1° 15’ 
Wing Area—284.5sq. ft. 
Aerofoil Sec. R.A.F.—15 


Gross Weight—2175 
Maximum Speed—120 


Engine—Wright E-3, 220 H.P. 
Designed—by Mr. Chance Vought. 
Built by Chance Vought Corporation. 


Pilot: H. A. Elliot, Lieutenant, U.S.N. 


TS-2 Tractor Biplane VF Class 


Span—upper and lower—25’ 0” 
Length—24’ 7” 

Height—9’ 634” 

Chord—479" 

Gap—5’ 6" 

Angle of Incidence—0 
Dihedral—3° (lower wing only) 
Wing Area—225 sq. ft. 
Aerofoil Section—US A—27 
Gross Weight—2085 

Maximum speed—130 


Engine—Aeromarine U—8—D, 240 H.P. 


Designed by Design Section, Bureau of 
Aeronautics, Navy. Department. (Comdr. 
Hunsaker ). 


Built by Naval Aircraft Factory. 
Pilot: H. J. Brow, Lieutenant, U.S.N. 


TS-1 Tractor Biplane VA Class 
Span—upper and lower—25’ 0” 
Length—24" 7” 

Height—9’ 634” 

Chord—4’ 9” 

Gap——5e06) 

Angle of Incidence—0O 
Dihedral—3° (Lower wing only) 
Wing Area—225 Sq. ft. 
Aerofoil Section—USA—27 

Gross Weight—2025 

Maximum Speed—125 


Engine Lawrence J—1, 220 H.P. 


Designed by Design Section, Bureau of 
Aeronautics, Navy Dept., (Comdr. Hun- 
saker ) 


Built 
Corpn. 


by Curtiss Aeroplane & Motor 


Pilot: S. W. Callaway, Lieut. (jg) U.S.N- 


TR-3 Tractor Biplane VF Class 
Span—upper 
Length—24’ 7 
Height—9’ 634” 

Chord—4’ 9” 

Gap—5’ 6° 

Angle of Incidence—O 
Dihedral—3° (lower wing only) 
Wing Area—225 sq. ft 

Aerofoil Section—Mod. RAF—15 
Gross Weight—1980 

Maximum speed—130 


and lower—25’ 0’ 


Engine—Wright E—3, 220 H.P. 


Designed by Design Section, Bureau of 
Aeronautics, Navy Dept. (Comdr. Hun- 
saker). 


Built by Naval Aircraft Factory. 


Pilot: D. Rittenhouse, Lieutenant, U.S.N. 
TR-1 Tractor Biplane VF Class 
Span—upper and lower—25’ 0” 
Length—24’ 7” 

Height—9’ 634” 

Chord—4’ 9” 

Gap—S’ 6” 
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Angle of Incidence—O 

Dihedral—3° (Lower wing only) 

Wing Area—225 Sq. ft. 

Aerofoil Section—Mod. RAF—15 
Gross Weight—1790 

Maximum Speed—130 

Engine Lawrence J—1, 220 H.P. 

Designed by Design Section, Bureau of 
Aeronautics, {Navy Dept., (Comdr. Hun- 
saker ) 

Built by Naval Aircraft Factery. 
Pilot: A. W. Gorton, Lieutenant, U.S.N. 


HA Tractor Biplane VF Class 
Span—upper and lower—42’ 0” 
Length—-30’ 9” 

Height—11’ 5” 

Chord—6’ 2” 

Gap—0’ 

Angle of Incidence—0O 

Dihedral—O 

Wing Area—490 sq. ft. 

Aerofoil Section—Sloane 

Gross Weight—3906 

Maximum speed—135 

Eng*ne—Liberty Special H.C., 4-0 H.P. 
Designed ‘by Curtiss Aeroplane & Motor 
Corp. (Mr. W. L. Gilmor) 

Built by Curtiss Aeroplane & Motor Cor- 
poration. 

Pilot: A. J. Williams, Ens., U.S.. 

H-16 Tractor Biplane VP Class 
Span—Upper 95’ 1”, Lower 68’ 11” 
Length—46’ 2” 

Height—17’ 9” 

Chord—/7' 1” 

Gap—’ 1” 

Angle of Incidence—4° 

Dihedral—1° 

Wing Area—1164 sq. ft. 

Aerofoil Section R-14—6 

Gross Weight—10000 

Maximum Speed—100 

Engine—Liberty Special H. C., 420 H. P. 
engine 

Designed by Curtiss Aeroplane & Motor 
Corpn. (Mr. G. H. Curtiss) 

Built by Curtiss Aeroplane & Motor Corp. 
Pilots) RK. Irvine, ientenants Us SeeNe 


D-4 Tractor Biplane VF Class 
Span—Upper, 46’ 5”, Lower 45’ 
Length—33’ 6° 

Height—11’ 8” 

Chord—7’ 

Gap—7’ 

Angle of Incidence—2° 10’ 

Dihedral—O 

Wing Area—620 sq. it. 

Aerofoil Section RAF—15 

Gross Weight—5440 

Maximum speed—135 

Landing speed—55 

Trial Report—No. 5, dated Feb. 1919. 
Engine—Liberty Spec’al H.C., 420 H.P 
Designed by Gallaudet Aircraft Corp. 
(Mr. Edson Gallaudet ) 

Built by Gallaudet Aircraft Corp. (about 
first of 1918) 


Pilot Wis) Kee attersonsmelerentetmamts 
UES IN 
18-T Tractor Triplane VF C'ass 


Span—Upper, Lower and Middle—40 714” 
Length—28’ 37%” 

Height—12’ 

Chord—3’ 6° 

Gap—Upper 3’ 6’, Lower 2’ 11” 

Angle of Incidence—2Y%° 

Dihedral—O 

Wing Area—400 sq. ft 

Aerofoil Section—Sloane 

Gross Weight—3972 

Maximum Speed—140 

Engine—Curtiss C-D-12, 400 H.P. 
Designed by Curtiss Aeroplane & Mos‘or 
Corpn. (Mr. C.B. Kirkman) 

Maximum Speed—120 

Wing Area—284.4 sq. it 
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Lt. O. G. Kelly, who will pilot the 
Fokker Transport 

Section—RA F—15 

Gross Weight—2175 

Built by Curtiss Aeroplane & Motor Corp. 

Pilot: I. B. Lee, Lieutenant, (jg) U.S.N. 


Aerofoil 


18-T Tractor Triplane VF Class 
Span—Uprer, Lower and Middle—40’ 7%” 
Length—28’ 37%” 

Height—12’ 

Chord==3" 6: 

Gap—Upper 3’ 6”, 

Lower 2’ 11” 

Angle of Incidence—2%° 

Dihedral—O 

Wing Area—400 sq. ft. 

Aerofoil Sect on—Sloane 

Gross Weight—3972 

Maximum speed—140 

Engine—Curtiss C-D-12, 400 H.P. 
Designed by Curtiss Aeroplane & Moj‘or 
Corp. (Mr. C.B. Kirkman) 

Built by Curtiss Aeroplane & Motor Cor- 
poration. 


Pilotce ew Lia eoandersom, | UStamisiests 
CES FINE 
UO-1 Tractor Biplane VO Class 


Span—Upper 34’ 13%”, Lower 34’ 134” 
Length—29’ 3” 

Height—10’ 

Chord—6’ 

Gap—4' 8” 

Angle of Incidence—0O 

Dihedral—O 

Wing Area—308 sq. ft. 

Aerofoil Section—Albatros. 

Gross Weight—2608 . 

Maximum Speed—130 
Engine—Aeromarine U—873, 250 H.P.. 


Designed—by Chance Vought Corpora- 
tion. (Mr. Chance Vought.) 
Built by Chance Vought Corp. 
Pilot: M. A. Mitscher, Lieut. Comdr. 
ESSN! 

Navy Entries For Event 

No. 4 

VE-7-H Tractor Biplane VA Class 


Span—Upner and Lower—34’ 134” 
Length—30’ 1” 

Height—10’ 2” 

Chord—4’ 74%” 

Gap—4’ 8” 

AAS of Incidence—Upper 1° 45’, Lower 
ee ti 

Dihedral—1° 15’ 

Wing Area—284.4 sq. ft. 

Aerofoil Section—RAF—15 
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Gross Weight—2175 

Maximum Speed—120 

Engine—Wright E-3, 220 H.P. 
Designed—by Chance Vought Corpora- 
tion. (Mr. Chance Vought.) 

Built by Chance Vought Corp. 

Pilot: H. A. Elliot, Lieutenant, U.S.N. 


Tractor Biplane 
Span—Upper and Lower—22’ 8” 
Length—20’ 9” 

Height—8’ 0” 
Chord—4’ 0” 
Gap—4’ 0” 
Angle of Incidence—0 
Dihedral—2° (Lower wing only) 
Wing Area—168 
Aerofo:l Section—Sloane 
Gross Weight—2095 
Maximum Speed—186 
Stalling Speed—65 
Trial Report,—No. 
1922. 
Engine—Curtiss D—12, 400 H.P. 
Designed by Curtiss Aeroplane & Motor 
nee (Messrs. Gilmor, Booth & Thurs- 
ton). 
Built by Curtiss Aeroplane & Motor Corp. 
Sept. 1921. 
Pilot: F. Fechteler, Lieutenant, U.S.N 
or H. J. Brow, Lieutenant, U.S.N. 
Tractor Monoplane 
Span-28’ 1” 
Length-21’ 11%” ‘ 
Height-6' 4 1/2” 
Chord-2’ at tips to 6’ at fuselage 
Gap-O 
Angle of Incidence-O 
Dihedral-3 1/1° 
Wing Area-104 
Aerofoil Section-Gottengen No. 387 
Gross Weight-2020 
Maximum speed-190 
Stalling Speed-70 
Engine-Wright H-3, 400 H. P. 
Designed by Aerial Engineering Corp 
(Messrs. Booth & Thurston) 
Built by Aerial Engineering Corp. 
Pilot: S. W. Calloway, Lieut. 
Vas aN 
Tractor Monoplane 


Span-28’ 1” 


115, dated March, 


(jg) 


‘Length-21’ 1 1/4” 


Height-6’ 4 1/2” 

Chord -2’ at tips to 6’ at fuselage 
Gap-O 

Angle of Incidence- 

Dihedral-3 1/2° 

Wing Area-104 

Aerofoil Section-Gottengen No. 387 
Gross Weight-2020 

Maximum Speed-190 

Stalling Speed-70 

Engine-Wright H-3, 400 H. P. 
Designed-by Aerial Engineering Corp 
(Messrs. Booth & Thurston) 

Built by Aerial Engineering Corp. 
Pilot: David Rittenhouse, Lieut, U. S. N- 
Tractor Biplane 

Span-Upper and Lower-22’ 8” 

Length-20’ 9” 
Height-8 0” 
Chord-4’ 0” 
Gap-4 0” 
Angle of Incidence-0 
Dihedral-2° (Lower wing only) 
Wing Area-168 

Aerofoil Section-Sloane 

Gross Weight-2095 

Maximum Speed-186 

Stalling Speed-65 
Trial Report, -No. 115, dated March, 
1922. 

Engine-Curtiss CD-12, 400 H. P. 
Designed by Curtiss Aeroplane & Motor 
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The National Airplane Races this year 
will be as important as the National 
Motor Car Races in the early days, be- 
cause they will bring out the qualities 


Trophy Race, a contest for the fastesr 
land Machines, which will be held over 
a triangular course totalling 160 miles (4 
laps of 40 miles each), the entire course 


finishing point at Selfridge Field, Mt. 
Clemens. 
The Army pilots and alternates, and 


and defects in the various flying machines. being over the waters of Lake St. Clair, the machines they are to fly, are as 
The main event will be the Pulitzer with the exception of the landing and follows: 
Army Entries in Pulitzer R 
Events Type Pilot Alternate 


Event No. 2. 


“ee 


: ; 2 dk We Eg MOA 
Large capacity multi-motored airplanesMartin Bomber 


Lt. Ernest E. Harmon 
Capt. W. R. Lawson 
Lt. Chas. M. Cummings 
2 Lt. Gerald E. Ballard 


Lt. Leslie P. Arnold 
Lt. Raymond E. Davis 
Lt. Levi L. Beery 

Lt. Chas. B. Austin 


* te Lt. Phillip Melville Major John H. Pirie 
Martin Transport Lt. Erik H. Nelson 
Event No. 3. : ; Fokker Transport Lt. O. G. Kelly Lt. R. S. Worthington 
Light Commercial airplanes DH4B Lt. Harold R. Harris Major Fred H. Coleman 
Event No. 4. DH4B Lt. Benj. R. Morton Lt. Frank M. Paul 


Observation type, 2-passenger airplanes 


Event No. 4. 
High Speed Pulitzer 


‘7 


Loening, 600 h. p. 
Thos. Morse, 600 hp 


Sperry, 350 h. p. 


Me Bs 


6 6) 


Detroit-Cleveland Flying Boat Line 
Carrying Many Passengers 


With the starting of a double daily 
flying boat service between the two 
Lake cities by the Aeromarine Air- 
ways a new chapter in the develop- 
ment of commercial aviation in 
America has commenced. 

Every day, promptly at 9 A.M., 
one of the Aeromarine eleven passen- 
ger enclosed-cabin flying limosines 
leaves the airport in Detroit for 
Cleveland, and in the latter city an- 
other flving boat of the same type 
takes the air bound for Detroit. The 
return flight is made from both cities 
gee M2 The flying time in this 
division of the Aeromarine Airways 
is 90 minutes as compared to 5 hours 
on the train. 

The fare is $75 round trip and $40 
one way. C. F. Redden, president of 
the company, through whose efforts 
this airway was established, stated to- 
day that as the volume of passenger 
trafic grew so would the rate of fare 
be reduced. 

So popular has this new mode of 
travel between Detroit and Cleveland 
become that reservations have to be 
made several days in advance if seats 
are desired. On Fridays and Satur- 
days it is almost impossible to secure 


VCP-1-600HP 
Curtiss CD12 375 np 


i Lt. James D. Givens 
Lt. Warren R. Carter 
Maj. Follett Bradley 


ty T. Ke Koenig 
Lt. Wm. L. Boyd 
Lt. Dale V. Gaffney 


Capt. Lloyd L. Harvey 


ls (C. S. Moseley 
Lt. R. L. Maughan 
Lt Lo Js Matland 
Lt. E. C. Whitehead 
Pil DaSchulze 


le, (C5 Ik, Bhiesel 
Gatien epsuneett 


_ Lt. F. B. Johnson 
Capt. Burt E. Skeel 


Lt. Benj. K. McBride 


Lt. Donald F. Stace 


Capt. H. M. Elmendort 
Capt. Oliver W. Broberg 
Lt. James D. Summers 


seats unless ample advanced notice is 
given the company. Four huge fly- 
ing boats are used on this service. 
They are the famous “Santa Maria,” 
holder of the world’s record for dis- 
tance flown, the “Wolverine,” the 
“Buckeye” and the “Niagara.”’ 

The equipment at both the Detroit 
and Cleveland terminals is complete 
in every way.. A luxurious house 
boat, from which passengers are taken 
aboard the flying boats, a speedy and 
comfortable motor launch and auto- 
mobile parking space at the landing 
docks make air travel via Aeromarine 
flying boats comfortable from the 
moment the ticket is collected at the 
terminal until the passenger arrives 
at his destination. 

As the crow flies, the distance be- 
tween cities is 112 miles and an 
elaborate and carefully planned 
method of communication has been 
established through signal stations, en 
route. When the morning boat leaves 
Detroit, at the main operating base, 
it flies down the Detroit River and 
lands at the foot of First Street in 
the heart of the downtown business 
section where additional passengers 
are taken aboard. Taking the air 
once more the flight is continued over 
the river until Lake Erie is reached. 


Capt. BO; D: Hunter Bt 
Lt. E. H. Barksdale 


Capt. Ernest Clark 
Lt. Edwin B. Robzien 
Major F. L. Martin 
Lt. John W. Monahan 
Lt. Geo. W. Goddard 
Lt. Delmar H. Dunton 
Lt. Howard K. Ramey 


1s th. Wiwele 
Lt. Bushrod Hoppin 
et Ca Ve blaynes 
Lt. G. P. Tourtellot 
Lt. J. T. Hutchison 
Cc. E. Crumrine 
Lt. T. K. Matthews 
Lt. G. C. McDonald 
et Vigne Miiner 
Lt. K. N. Walker 
Capt. Albert M. Guidera 
Lt. Walter H. Reid 
Capt. Vincent B. Dixon 
Lt. Roy P. Mosher 
Lt. Hobert R. Yeager 
Lt. Roy W. Camblin 


At the mouth of the Detroit River is 
a signal tower and the exact time the 
flying boat passes is immediately tele- 
phoned back to Detroit. There are 
other signal stations en route, at Put- 
In-Bay, Vermillion, O., and Lorain, 
O. and the same procedure is fol- 
lowed. 

With this method the boats are un- 
dre constant observation and _ the 
exact time of their arrival can be 
announced at the dock a half hour 
before the flying boat arrives. 

The schedule has been maintained 
without interruption since the ser- 
vice was started and in nearly every 
case the boats arrive on time. In 
the matter of departures also the 
strictest attention is paid to getting 
the boats away on time and already 
several tardy pasengers, arriving a 
few minutes late, have been forced to 
realize that when a departure time 
is set the boat departs promptly. 

Each seat in the beautiful enclosed- 
cabins is numbered and every pass- 
enger knows beforehand just where 
he will sit. This avoids unnecessary 
delay and confusion and prevents 
misunderstanding among those mak- 
ing the flight. 


Landing Field Buildings 


Types, Sizes and Cost of Buildings for Civil Aeroplane Landing Fields. 
By Archibald Blank, Consulting Engineer, Garden City, N.\Y. 


Size of Hangars 


, \HE sizes and shapes of hangars 
to be used depend entirely upon 
the size of machines, the oper- 

ating practice and the importance of 

the fire risk. Before the kind of 
buildings to be used is decided, each 
ot these points should be carefully 

considered. Information on the di- 

mensions of the machines, likely to 

be used at the field, should be ob- 
tained and tabulated before any other 
step is taken. Construction of han- 
gars without «rst assembling this 
data may result in either great waste 
of space or in the provision of han- 
gars in which some machines arriv- 
ing at the field cannot be housed. 
Obvious though this should be, it is 
quite often neglected. Table 1 gives 
the housing dimensions of a wide 
range of machines, water and land 
types, including military, sport and 
commercial. These can probably be 
regarded as representative of the ma- 
chines likely to land at a municipal 
or other field in the United States. 
One of the next points to be con- 
sidered is the question of whether in- 
dividual hangars are to be used or 
whether several machines are to be 
housed in each hangar. The former 
method is preferable, but has the dis- 
advantage of requiring greater invest- 
ment in buildings. The latter is more 
econoniical in cost, but increases the 
possible loss in the event of fire. In 
addition, if the hangar is to be much 
longer than it is wide, it will be im- 
possible to remove machines housed 
in the rear without moving those 
nearer the door. It is this considera- 
tion which makes the deep Army 
hangars unsuitable for civil purposes. 

Where hangars are to be leased to 

several different parties, the single 

machine type of hangar is particularly 
desirable on account of its keeping the 
property of each lessee separate. 

lf only one machine is to be housed 
in each hangar, and the maximum size 
is definitely known, a hangar can be 
selected which permits the housing 
of this machine with a minimum 
clearance for each side, front and rear 
of 2 to 5 feet, depending upon the 
size of the machine. The door should 
be of such size as to clear the highest 
part of the machine (with propeller 
swung out of the way), with tail 
either up or down, by not less than 

12 inches. Where more than one 

machine is to be housed in one han- 


gar, scale paper layouts of the ma- 
chines to be housed should be made 
and several arrangements tried on 
paper until the most economical use 
of space is determined. Ample clear- 
ances should be allowed to permit 
moving of machines. It is advisable 
te consider only the use of standard 
sizes of hangars unless the project is 
an extremely large one requiring a 
complete chain of fields. Table 2 
gives the dimensions of most of the 
standard hangars which can be ob- 
tained in this country. 


Types of Hangars 

Generally speaking, hangar con- 
struction may be divided into five 
classes. Arranged in the order of 
their usual cost these are: (1) tent; 
(2) canvas on rigid frame, usually 
of wood; (3) all wood; (4) all steel 
and (5) the factory type of brick, 
steel and glass with timber roofing. 
The tent hangar is simply a temporary 
housing, being a canvas tent shaped 
to house the aeroplane. It should not 
be considered for any other purpose 
than emergency housing. Its value 
even as a temporary hangar is to be 
questioned. The second type, canvas 
on wood frame, is also temporary 
and more or less of a makeshift at 
best. Contrary to a quite general im- 
pression, it is not practicable to erect 
this type and later replace the canvas 
with wood. The frame is very light 
and will not carry the additional 
weight of-the wood siding and roof. 

The all-wood hangar can be re- 
garded as a permanent type of con- 
struction and has been used to quite 
some extent in this country. It was, 
in fact, the first type to be used. This 
type is, however, rapidly being sup- 
planted in public favor by the all-steel 
type, which has the advantage of be- 
ing a lesser fire hazard. This change 
is due to the standardization of the 


steel hangar having brought its cost 
down to the point where it is com- 
parable with wood and sometimes 
lower. The factory type of building 
being the most expensive type of con- 
struction, the all-steel may be re- 
garded as the most generally suitable 
for hangar purposes. Table 3 gives 
the approximate costs, per square 
foot of floor space, of the construc- 
tion of the various types of hangar, 
shop and other buildings in the east- 
ern part of the United States. These 
costs are compiled with great care 
and can be relied upon, subject to the 
usual fluctuation in building costs. 
A substantial reduction in outlay will 
be obtained if the aeroplanes are fin- 
ished sufficiently to withstand ex- 
posure and are stored by being fas- 
tened down to the field with cockpits, 
engine, propeller, etc., covered with 
tarpaulins. The only hangars then 
required will be such as are neces- 
sary for shop purposes and to house 
machines on which work is being 
done. It should be remembered that 
aeroplanes should be specially well 
weather-proofed if this practice is to 
be used. Another method of reduc- 
ing the building investment, but which 
is not always practicable, is to con- 
struct hangars shaped to fit the ma- 
chine instead of being rectangular. 
This gives a building of T-shape in 
plan, and, while costing more per 
square foot of floor, the cost per ma- 
chine is slightly reduced. 


Types of Hangar Floors 


Four types of floors for hangars 
have been in general use to date. 
These are: (1) dirt; (2)ieinders 
(3) wood and (4) concrete. The 
first is entirely ui suitable and is really 
no floor at all. Ihe second, properly 
laid and rolled, is very economical 
and quite satisfactory for hangers not 
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Fig. 1: Wood and Canvas Hangar Richards 
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Fig 2: All Steel Hangar (Milliken) with Curtain Doors 


ised much as shops. It also has the 
idvantage of absorbing gasoline or 
ul while providing a firm footing. 
While it gradually hardens with use, 
he surface can be restored by app!y- 
ng and rolling a couple of inches of 
idditional cylinders when necessary. 
[he last two types of floor are each 
very satisfactory so far as perform- 
ince is concerned, but are expensive 
ind should not be considered for most 
iangar purposes on this account. 
They are, however, more suitable for 
hop floors than the cinder type. The 
inder floor is constructed by spread- 
ng clean cinders over the surface of 
he earth inside of the building and 
‘olling down until firm. The finished 
loor should be about 6 inches thick, 
which will require about 9 inches of 
oose cinders to be spread before roll- 
ng. The 6 inches of finished floor 
‘aises the level sufficiently above the 
surrounding soil to ensure dryness in 
most cases. It may sometimes be 
necessary to increase this depth if the 
surrounding soil holds much water. 
The increased height can be obtained 
economically by filling in and rolling 
several inches of soil before spread- 
ing the cinders. A finished floor ele- 
vation of, say, 12 inches thus obtained 
can be relied upon to keep the build- 
ing dry even if the surroundings are 
damp. Table 4 gives the approximate 
costs of construction for different 
types of floors in the eastern part of 
the United States. Such costs are 
subject to considerable variation ac- 
cording to local labor conditions and 
cost of materials. However, the fig- 
ures given are sufficiently accurate 
for all preliminary estimate purposes. 


Hangar Doors 

The most important single feature 
of the hangar construction is the door 
through which the aeroplanes are 
moved. Several types of hangar 
doors are shown in Figure 5. The 
horizontally hinged type have been 
found to operate well when new, but 
they do not stand up under rough 
and constant usage. As landing field 


equipment is exposed to high winds, 
as well as being usually neglected, 
these types should be regarded as un- 
suitable on account of their liability 
to damage. The curtain type of door 
is, by far, the most economical so far 
as initial cost is concerned. While it 
requires some care also, and must be 
securely tied at all times, it has the 
advantage of being easily repaired 
and stands up fairly well. Where 
funds are limited this type of door 
should be used, excepting in localities 
where very high winds are frequent. 
When such doors are installed a rule 
should be made of always fastening 
the curtain whether open or closed. 
The folding type and the rolling 
type of doors are each very satisfac- 
tory, but fairly expensive. They re- 
quire less maintenance than the cur- 
tain door and are therefore cheaper 
in the end. For. all ordinary pur- 
poses these doors can be generally 
recommended. The bascule door, mo- 
tor operated, is probably the very best 
type of hangar door used. It 1s, nat- 
urally, the most expensive. The roll- 
ing steel shutter type of door is also 
a very good door, but an expensive 
one. It is not so convenient to op- 
erate wasethesBascule type, even it 


power for operation were to be fur- 
The limits in the practical 
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Steel frame hangar with corrugated asbestos sides and roof, 


widths of the steel rolling shutters 
necessitates there being several of 
these used to close the ordinary han- 
gar opening. This, at the same time, 
requires the use of folding guides 
which have to be swung out of the 
way after the shutters are raised. 
Whether the additional expense of 
these latter types, of doors is justi- 
fied will depend upon the particular 
project. 


Shops and Garages 


No trustworthy general rules can 
be laid down for the area of shop and 
garage space which is required at any 
field for a given number of aero- 
planes. » The Army and Navy field 
conditions are so different from those 
found at civilian fields that any fig- 
ures from such sources would only 
be misleading. In the case of. fields 
where hangars are provided for all of 
the aeroplanes, the question of shap 
space may usually be considered to 
be taken care of in the hangars them- 
selves. There will be sufficient clear 
space around the machines to provide 
room for work benches, etc., for the 
repair work. There will be some ex- 
ceptions to this, however. In the case 
of organized airlines, repair work 
will probably be concentrated in one 
building on each field in the interest 
of efficiency. Also in cases where the 
practice of fastening aeroplanes down 
to the field, instead of housing them, 
is used, one shop building of the 
hangar type will be necessary. In the 
latter case, if this building is large 
enough to house the largest aeroplane 
at the field, it can be used both for 
small work and assembly purposes. 
With civilian fields of the present ca- 
pacity, this one building will be found 
to be amply sufficient. In the case of 
organized airlines no general rules 
can be given; each case must be 
worked out in detail to suit condi- 
tions. 
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The garage space necessary is sub- 


Table 1—Housing dimensions of typical aeroplanes (to nearest inch) 


ject to similar variation. In this case 


Width Overall 


the best policy is probably to set aside Height 
r 7 it 
a convenient plot for the future ga- Make and Model Folded or Length Bop alles Type 
rage and to erect no buildings for___ Swat __| Wings on | Wings off _ Horizontal 
this purpose until actually required. ser AND_ MACHINES ee san RES an 
ir Serv 
When the need arises, a standardized Thomas Morse MBE Oe a! eto t: 7, Sh _| Spore Cn sae 
steel building meeting immediate furtiss Oriole... a 19 26, ea 
needs should be erected, leaving space Cures JNA... nasi sa ee 26’ 11” 9/10" | Training 
urtiss ngine 2 
for qr at the ae and in theG.r. cttw Me eo | ae ge! | 80 Be | eS ah on 
rear Ss expansion became neces- WATER MACHINES 
sary, additional sections could be Koening Model 28. ee 43, 0” 10" oO 33° 0” 1% | Seore 
Aeromarine Series 5 
added to the original building, the Curtiss Seagull. at at ae soe tp vo” eae 
urtiss HS-2, Aeromarine 80.. TA! 20'" aes ale SS Ge Almera Naval passenger 
former ce ¥ ae end Re aes Navy F5-L, Aereaenezer 103" 9” 1” 6” to" 4" 13° o” | Naval pdelenome 
ing moved to the new side or end o 


the structure. 

Wood flooring is much to be pre- 
ferred for the shop buildings. For an 
assembly shop a cinder floor is quite 
usable, but not so satisfactory as the 
wood. For other shops the wood is 
the only really suitable floor. The 
planked wood floor can be considered 
as the most suitable for general shop 
purposes, while the wood block floor 


is most satisfactory for machine 
shops, engine overhaul and _ similar 
shops. For garage purposes the con- 


crete type of flooring is the most suit- 
able, but cinder floors are also satis- 
factory. The use of any type of 
wood floor for garage purposes is not 


NOTE: Add 12” to 24” to height of water types to allow for height of handling truck. 


lighted, both naturally and artificially. 
These buildings, or parts of buildings, 
should be heated in cold weather, 
otherwise the working efficiency of 
the staff may be expected to drop 
very greatly. Toilet facilities should 
be provided for each building if large 
and for each group of buildings if 
small. There should be modern equip- 
ment 1f running water is available, 
otherwise outhouses should be con- 
structed in convenient locations. So 
far as the type of construction is con- 
cerned, shop buildings may be similar 
to the hangar buildings. Standard- 


suitable for garage use. Dope rooms 
in shops should be separated, by par- 
titions, from the rest of the building 
in which they are located. Such 
rooms should also be well ventilated 
directly to the outer air. If much 
doping is to be done, this ventilation 
should be obtained by the use of ex- 
haust fans. 


Space for Construction of Complete 
Aeroplanes 

In the case of shops which are to 

be used for the construction of com- 

plete aeroplanes a little more informa- 


advisable. All shops should be well ized steel buildings are particularly tion is available. This space will vary 
Table 2—Dimensions of Standard Hangar and Shop Buildings 
Type Inside Width Length Height Door Size Sides Frame Sheeting Remarks 
Type H Bessonneau 66/ at cols. 79’ 13’ at eaves 13’ high Sloping Wood Canvas 
76’ bet. cols. 17’ at center 66’ wide 
U. S. Air Service 66/ at cols. 98” 16’ at eaves 16’ high Vertical Wood Canvas 
Wood and Canvas 75’ bet. cols. 21’ at center 66’ wide 
U. S. Air Service 66" 140’ 14’ at eaves 14’ high Vertical | All Steel Galv iron Curtain type door 
66’ x 140’ Steel and center 66’ wide 
U.S. Air Service 110’ 200’ 28 at eaves 28’ high Vertical | All Steel Galy. iron Curtain type door 
110’ x 200’ steel and center 110’ wide 
Milliken, 11 ft. 20’, 40’ or 60’ Units of 20’ 11’ at eaves 11’ high x multiples} Sloping or | All steel Usually galv. iron Any type door 
7’ addit. bet. qpls. no limit and center of 20’ wide vertical 
in slop. sides 
Milliken, 14 fe. 20’, 40’ or 60’ Units of 20’ 14’ at eaves 14’ high multiples | Vertical All steel | Usually galv. iron Any type door 
no limit and center of 20’ wide 
Milliken, 17 ft. 20’, 40’ or 60 Units of 20’ 17’ at eaves 17’ high multiples | Vertical All steel | Usually galv. iron Any type door 
no limit and center of 20’ wide 
Milliken, 21 ft. 20’, 40’ or 60’ Units of 20 21’ at eaves 21’ high multiples | Sloping or | All steel Usually galv. iron Any type door 
7’ addit. bet. cols. no limit and center of 20’ wide Vertical 
in slop. sides 
Austin Modified No. 3 About 48’ Multiples of 20/ 13/ at eaves 13’ high Vertical | Steel truss} Wood roof, steel Any type door 
Standard Bldg. no limit and center about 48’ wide and cols. sash, brick walls ‘ 
Austin Serri-Standard |70’, 80’, 90’ and 100’| Multiples of 20’ Any Width of Building | Vertical | Steel truss| Usually steel sash Any type door 
no limit any height and cols. and brick walls 
Strauss Type “A” 100’ 100’ 18’ 18’ high Vertical All steel Corrugated galv. | Strauss bascule door 
100’ wide iron operated by 5 hp. 
motor 
Truscon Steel Co. 32’, 40’, 48’, 50’ Multiples of 2’ |8’-0’’, 10’-8’”, 13’-4””,|_ Approx. same as Vertical All steel 18 ga. flat copper |Small doors or open 
Type 1-S and 60 less cols. 16/- 0”, 18/-8” and bldg. height and steel end only 
91'-4” width" (for curtain door) 
Belmont [ron Works 66/ Multiples of 20’ 14’, 18’ and 28’ 14’, 18’ & 28’ high | Vertical All steel | Corr. steel or asb. | Steel sliding door 
66’ wide prot. metal 
Belmont Iron Works 110’ Multiples of 20’ 28’ 28’ high Vertical All steel Corr. steel or asb. | Steel sliding door 
110’ wide prot. metal 
Belmont fron Works 66/ Multiples of 20’ 40/ 40’ high Vertical All steel Corr. steel or asb. Balloon hangar 
66’ wide prot. metal Steel sliding door 
Belmont Iron Works AS! Multiples of 20’ 46’ 46’ high Sloping All steel Corr. steel or asb. Balloon hangar 
45! wide prot. metal Steel sliding door 
Belmont Iron Works 70’ Multiples of 20’ 75! 75’ hich Sloping All steel | Corr. steel or asb. Balloon hangar 
70! wide prot. metal Steel sliding door — 
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Table 3—Landing field buildings. 


Approximate cost in the eastern part of the United States, 


fying the division later if it becomes 


June, 1922 necessary ; 
7 Per cent 
Uses of Type of Construction Approx. Size Cost per Sq. Ft. of total 
Building Erected shop space 
eres hangar, Seed sha ee frame, brick and glass sides. Wood 60’ x 100’ $1.25 $1.50 Stockroom CI OO SIR MN TE TIT PAI II 8 
shop or garage. roof. rected complete on concrete foundations. and up. 1.50 ibe 
Without floors. Clear span, 60’ to 100’. 12-14’ high. in Greater New York te ene BAS ant al ee a a 
SUVS ILO DP ater cute chee ce! otter che Met's <6! elena LL 
Hangar, shop or] All steel. Standardized, galv. sides and roof, with trim | 60’ x 100’ or less. | Bldg., $0.60 $0.75 ne i I +14: >) 
garage. and ready painted. Erected on concrete piers. No 14 high. Erect., .25 .30 W Ing, (Acad building of eis) © tela eis’ e.16 i 
Beggs can span £0.00). eiiee Mai on eooC yer 00td weal ees 20 
$0. 05 
Dope and paint shops. sic 20.4 8 
Shop, garage, | Light weight, all-steel, galv., unpainted. Erected on | About 20’ x 25’. | Bldz., $0.90 $1.05 T . : y : I m4 
stock room,| posts. No oor. 8’ high. Erect, 20 30 Shipping and finished storage... 8 
radio, etc. — — i mR 
41240) pines OTICES aaRNe Pats lakh pats eee 6 
Hangar, shop, | Large frame buildings. Wood truss, clear span to 50’. Span up to 50’. | Mater., $0.40 $0.60 C 
garage, etc. Wood siding and roof. Roof tar paper covered. Any length. Erec. & Field Office and Stockroom 
Erected on posts. No floor. 12’ high. paintg. .40 .60 No matter how small the field equip- 
$0.80 $1.20ment may be, some suitable heated 
Office, stockroom, | Small wood frame buildings. Sectional type, bolt-to- |12’x18’ to 18’x36’ | Bldg., $0.65 g1.40and lighted space should be provided 
radio, etc. met Complete with all trim, partitions and ready 8’ headroom. Erect, 215 .25 for office and stockroom In the case 
painted. 7%” flooring. —_ ——— f é ees 
$0.80 $1.650f very small fields a 20x20 foot 


NOTE: These costs based upon construction of more than one building. 
ject to increase in case of poor transportation or other such conditions. 


Slightly higher for single buildings. 
Heating. water, lighting, etc., not include 


Hangar prices include only the less expensive types of doors, 
Based upon numerous estimates furnished for the purpose. 


Table 4—Building flooring, heating and lighting. 


United States, June, 1922 


Sub- 
ed. If some type of standardized steel or 


Approximate cost of installation in the eastern ~ 


building is ample for both purposes. 


sectional wood building is used it can 
be extended from time to time as the 
field equipment expands. Many of 


FLOORING COSTS 
Pane Retire atlooreplus:t ohinishs total,iO) ae atea clever cite cols cielelselgterdelstle lee + ++ 0s iseie seine 


9” steam cinders, spread and rolled manually to 6”. Cost varies greatly according to 
Probable ranpesiernc cn aeeersie-- - » « ciasbater ahead .05 


CINDER. 


local cost of material. 


WOOD. 


WOOD BLOCK. 4” rough concrete base. 


with local conditions. 


LIGHTING AND HEATING 


General shop lighting without drop lights or any special outlets, etc. Inside work only, no feeders. 


GE lectrical) oc0c)2s.a0nie = 


Shop heating plant completely installed. Steam system. To maintain ordinary shop working tem- 


Derature. cess ccces ss vsrs 


Lighting and heating cost subject to great variation and should be considered as crude approximations. For p 
iminary estimate purposes the use of the higher figures is advisable. 


not only with the output but also with 
the plant efficiency, size of machine 
and its type. In general, seaplanes 
will require more floor space than 
land machines and flying boats will 
require more space than seaplanes for 
their construction and for the same 
output. During the war a number of 
large aeroplane factories turned out 
these machines in large quantities, 
using the following space: Total floor 
space per complete machine per day 
in quantity production ranging from 
25,000 sq. ft. for small training ma- 
chines to 60,000 sq. ft. for larger sin- 
gle engined machines. The area re- 
quired is actually quite elastic and 
greatly affected by the conditions 
mentioned above. It is reasonably 
safe, however, to assume for prelimi- 
nary purposes that 15,000 to 20,000 
sq. ft. of floor will be required in the 
shop for an output of one complete 
moderate-sized (say. 3,000 pounds 
fully loaded) aeroplane per week if 
the plant is to be run at full capacity. 
This space should be increased with 
the size of the machine and should be 


the buildings of these types now on 


Cost per Sa. Ft.the market are suitable for the pur- 


in place 


$0.18 


9” cinders, rolled to 6; 3” x 4” creosoted sleepers; 1” Y. P. rough sub-flooring, cre- 
osoted on under side; 1’’ maple finished floor. 
Same floor on concrete base (4’”” rough concrete)... 1... 0.002 eee cece ee eee ees 40 


Wood blocks on edge. 


For preliminary estimate purposes assume flooring unit cost to vary inversely with the size of building as 


NOfAGOSCHaNMNT, ..:. . is vledeeamreuebare 08 


SRotalicostemmens.. +s. afteretieers 40 


$0.03 $0. 


.20 


ail 


wel 


Cost per Sq. Ft. 
of Floor Area fo 


equipt. installed ance of a completed building of this 


liberally increased if more than one 
type of machine is to be built at the 
same time. 

Several more or less efficiently ar- 
ranged American factories show 


about the following average division 
of their floor space for construction 
of different types of machines. It 
should be safe to use these figures in 
the original layout of the shop, modi- 


Fig. 4: 


$0.25 pose. It will usuaily be found cheaper, 


as well as more convenient, to pur- 
° chase such instead of having the local 
contractor erect spectal buildings 


-38 . : 
-45 which do not provide for the future 
expansion. 


Sectional wood buildings 
f measuring about 18x 24 feet, and 
reassembled in the field by bolting all 
toether. Figure 6 shows the appear- 
can be 


otype. This size of building 


4 erected complete by two men in about 


2 to 3 days. The heating can be most 
conveniently obtained by the use of 
1 small round stove. Ona field where 
little repair or construction is done 
this will be all of the heating abso- 
lutely necessary. The partitions pur- 
chased with the building can be used 

to divide it into field office, locker 
room and stockroom. Where run- 
nin water is available, a toilet can 
also be installed. 

When our firm (A. & D. R. Black: 
of New York and Washington) was 
in operation we designed a special 
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Steel, Glass and Brick Type Building (Aust.n) Adapted to either Factory or Hangar use 
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sectional wood building for field of- 
fice use which is shown in Figure 7. 
This building is so elastic that it be- 
came referred to in our office as the 
“rubber building.” The arrangement 
is shown very completely in the illus- 
tration and little comment is neces- 
sary. The construction is started with 
one 20 x 20-foot unit. Additional 20 x 
20-foot units are added as the need 
arises. The former outer wall of the 
first unit becomes a partition between 
it and the new unit as the addition is 
made. Once erected, no part of the 
building is ever moved even when ex- 
tending it. 


Gasoline and Oil Houses 


At any field where several different 
owners are likely to have machines at 
one time, or where any quantity of 
such supplies is kept on hand, some 
provision for storage of gasoline and 
oil is necessary. One of the smallest 
steel or sectional wood buildings may 
be used for this purpose. It will be 
found, however, that even the small- 
est sizes of these provide much more 
space than is necessary. If such build- 
ings are used, liberal vents should be 
cut in the walls to avoid danger of 
accumulation of gas. Racks should 
be constructed for the oil barrels and, 
if gasoline is purchased in this way, 
for the gasoline barrels also. Shelv- 
ing for grease and other supplies 
should be installed. If the gasoline 
is to be stored in an underground 
tank, the most satisfactory, economi- 
cal and safest method, the pump 
should be located inside of this build- 
ing with the hose connection extend- 
ing outside. This method renders the 
gasoline inaccessible when the storage 
house is locked and prevents pilfer- 
ing. Figure 8 shows a gasoline, oil 
and grease house, specially designed 
for the purpose by us. The drawings 
for this house were completely de- 
tailed and ready for use by any local 
contractor or the field force. While 
quite small, 8x 8 feet, this house has 
sufficient capacity for what would be 
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FIG.5— TYPES OF HANGAR DOORS. }!"s= 


today considered a large field equip- 
ment. It was assumed that reserve 
oil barrels would be kept outside un- 
opened in the event of a large supply 
being kept on hand. Oil and gasoline 
houses can, very often, be built by the 
field force out of lumber from wing 
crates. 


Miscellaneous Buildings 


For special purposes such as bar- 
racks, remote controlled radio sta- 
tions, dead storage, lunch rooms, etc., 
one or other of the standard steel or 
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Fig. 6: Sectional Wood Buildings (Sears Roebuck & Co.) 


LANDING FIELD BuiLDINGS 


sectional wood buildings on the mar- 
ket will usually be found suitable. 
For gate-houses, either one of the 
small sectional buildings may be used 
or the local contractor or field men 
could build a one-man box for the 
shelter of the gateman. It is unlikely, 
however, that there will be any gate- 
man to worry about at most of the 
fields to be considered in the near fu- 
ture. In cases where toilet facilities 
are not installed in the field office 
building, shops or hangars, one or 
more latrines should be located on 
the property. Knocked-down build- 
ings, designed for this purpose, can 
be purchased for about $45, which is 
probably less than it would cost to 
have them built by a local contractor. 
It is also likely that wing crate lum- 
ber, available at the field, may be used 
considerably for the construction of 
these miscellaneous special buildings. 


Planning for the Future 


In the selection of buildings for 
landing fields, as well as in the gen- 
eral arrangement of these fields, every 
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The Prediction of Propeller Characteristics from 


the Blade Element Analysis 
By William A. Miller. M. Sc., Curtiss Aeroplane and Motor Corporation 


Introduction 

P SHE determination of the performance 

of the engine-propeller combination 

is closely connected with the prob- 
lem of predicting the performance char- 
acteristics of a given propeller. If tests 
on the model of the propeller are available, 
one needs only to combine its character- 
istics with those of the engine. When no 
model test can be made, the propeller char- 
acteristics must be predicted analytically. 
The latter problem is principally one of 
finding the secondary angles of attack of 
the propeller when the blade angles and 
section aerodynamic characteristics have 
already been found. 

A propeller is said to operate under prt- 
mary conditions when the angles of attack 
of the blade sections correspond to those 
chosen for the design conditions. When 
the angles of attack are altered due to a 
different combination of forward speed and 
revolutions than that for which the blade 
angles were determined, the propeller is 
said to operate under secondary condi- 
tions.” 


1Refer to “The Design of Screw Propellers for 
Aircraft,’’ H. C. Watts. 

If we ignore the effect of compressibility, 
the thrust and torque of an airscrew are 
functions of 

Velocity of translation, V 
Revolutions in unit time, n 


Diameter, D nat 5 
Absolute density of air, p = — 


where 4 is the specific weight of the air, 
o the absolute density, and g the gravita- 
tional acceleration. 

By dimensional theory it is proved that 
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TMC 


(Thrust) YD =pn’ D*i 


\ 
= (1) 
nD 


V 
Opn’ DPF -~) (2) 
nD 


The efficiency, 7, is obviously a function 


V 
only of | —— 
nD 
\ 

=) | ——— 

nD 
The functions f and F are usually termed 
respectively the thrust and torque coeffi- 


(Torque ) 


(3) 


cients. They are defined by 
T 
os = (4) 
pn-D' 
Q 
Oc — 5) 
pn-D* 
Dr. Leonard Bairstow has found that 


over the usual working range of an air- 
screw the following formulas hold very 
approximately true: 
Te=a—bJ° (6) 
Qc=c—dJ’ (7) 
where a, b, c and d are constants for a 
particular airscrew, and in which we use 


\ 
the abbreviation J -(—). The test for 
nD 


the validity of (6) is to plot Te against J~ 
to see how closely the curve follows a linear 
law; and for (7) to plot Qe against J”. 

In Table I we give the characteristics 
and computed values for a two-blade pro- 
peller of typical form: Durand No. 116 
(Report No. 64, National Advisory Com- 
mittee for Aeronautics). The values of 
Te and Qe are expressed by Durand in the 
forms 


— Test Curves— 
DURAND PROPELLER No./16 
(N-A.c.4- REPORT No. 64.) 
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a0 
and we have transformed these coefficients 
into the forms of (6) and (7) by multi- 


plying by 9.8 J*, as the coefficients used in 
the above-mentioned report are expressed 


in terms of metric, gravitational units. 
The curves are given in Fig. 1. 

We also give in Table II and Fig. 2 the 
data and curves for a model of the four- 
blade propeller for the B.E. 2c, the charac- 
teristics of which are taken from Reports 
and Memoranda No. 344 of the Advisory 
Committee for Aeronautics (Great Brit- 
ain.) In this case the curves show that 
Bairstow’s equations are valid for an air- 
screw operating in the presence of the 
machine. 

It is now evident that by estimating the 
thrust and torque of a propeller for pri- 
mary conditions and, also, for some arbi- 
trary value of J within the working range 


°The working range for J seldom exceeds 0.45. 
we can at once determine the unknowr 


constants a, b, c and d from the resulting 
four simultaneous equations. If the pri- 
mary and secondary conditions, respec- 
tively, be designated by subscripts 1 and 2, 
we find: 


Te Jt: ete 
a = =e 
Pr. —] *, 
"Poeeselees 
b= —— 
Jo— a 
(8) 
QaJ*: —QeJ"s 
== 
joo 
Qu=Ga 
d = ———— 


3 
Paes" a 
Then, knowing a, b, c, and d, we can plot 
the thrust and torque coefficients versus J. 
The efficiency is found as follows: 


(Brake Power) Pm = 2mnQ = 2mpQen*D® 
(Thrust Power) Pu=TV=pTeVn’D* 
Hence Te 


27 Oc 


which is also plotted against J. 


(Biicieney) n= J (9) 


Résumé of Propeller Theory. 
In the case of the airscrew having for- 


ward motion, it is convenient to consider 
the velocity in the slip stream relative to 
that of the undisturbed air. Fundamentally 
the increase of velocity as one moves down 
stream is due to the difference of pressure 
fore and aft of the disc caused by the cir- 
culation around the blades. Once in mo- 
tion, the air (possessing considerable in- 
ertia) tends to remain in motion; and there 
results a general superposed inflow which 
must be taken into account when determin- 
ing the velocity of the air relative to the 
Nlades. : 
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In examining the flow at a point in the 
stream, it.1s well to note that the total in- 


duced velocity at that point is due to the 
action of all the elements of the N blades 
of the propeller. For example, the -flow at 
a point a given radial distance from the 
axis is not due simply to the action of a 
single blade element, at the same radius; 
but it is actually due to the action of all 
the elements on all blades. In the vortex 
theory one considers this velocity as being 
induced by the whole vortex system. 


Let U be the general stream velocity of 
a mass of air passing through a small por- 
tion of an annulus of the disc. Apply the 
equation of d’Alembert for the accelerat- 
ing force, 
d°x 
day 
dt® 
dU d’x 
Write U — for —— and we have 
dx dt? 


dU 
dF =dM-U-—— 


dx 
Separating variables, 
dF-dx=U-dM-dU 
We integrate between the limits of maxi- 
mum and minimum velocity in the slip 
stream; thus: 


| fo dx 
3 {{ dF dx is the work done in unit 


time, and is equal to the product of the air 
reaction in the disc and velocity in the disc: 


yy dM ( crac — U' min) 


dF dx SS dM Ua (Umax —_— Umin) 
t 
when Us is the velocity in the disc. 
we have the resulting relation 
Ua (Umax — Umin) = yy (U? max — U' min) 
Whereupon cancelling out the factor 


Then 


SOC) Sa 
UUs. ae 
ci) Sa 


SS 


we obtain 
Ua 
se 
(Umax os ienain ) 
Now Umin is equal to the velocity of the 
undisturbed air. Then if 


Ua rae Umin +- re heats 


( Umax a Umin ) 


and 
Umax —s Umin + em Umin 
we immediately find that 
efi = 3, 
Which means that half the added velocity 
is reached at the disc.* 


*Refer 
Screws,” by 
port No. 29, 
last relation, 


“The General Theory of 
George de Bothezat, N.A.C.A 
for a more complete proof of this 


to 


If we neglect the smal! radial component 
of the added velocity, we can consider the 
total acceleration of the fluid as being com- 
posed of two components perpendicular 
and parallel to the propeller disc. These 
we term the arial and rotational compo- 
nents of the slip. Let the proportion of 
axial slip to velocity of advance be desig- 
nated by a and the BAO of rotational slip 
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to peripheral speed be designated by b; 
then the resultant velocity of the air rela- 
tive to the blade is given in magnitude and 
direction ‘by 


Vi J (2mrn)?(1— b/2)’? + V7(1+a/2)* 
(10) 
WiC ay 2) 1+ a/2 


ing = ——————— a) SS 
1—b/2 


— tan@ 
2arn(1 —b/2) 


(11) 
where, as shown in Fig. 3, the resultant 


velocity is denoted by Vr, and the effective 
pitch angle defined by 
V 
@ = arctan — : 
27 rn 
r being the radius on the blade. 
The differentials of thrust and torque are 
obtained by resolving the elemental total 
reaction at any radius into components 
perpendicular and parallel to the airscrew 
disc: 


(12) 


dl == GN ems (airge gy) 


dO 


—- =dk sin (gv) 


¢ 
where ¥Y is the angle between the resultant 
reaction dR and the normal to Vr; that is, 
if we separate the total reaction into com- 
ponents perpendicular and parallel to Vr; 
then, as shown in Fig. 3, 


The flow around a propeller blade is quite 
similar to that around an aerofoil wing. 
The thrust is developed due to circulation. 
Vortices peel off the tips of the blades and 
dispose themselves over the slipstream 
boundary. We will therefore assume that 
the components dRr and dRp may be de- 
termined by expressions of the forms 

dRite pr CieCede ) Ves 

dRp = p Cp (cdr) V*r 
where Cy and Cp are, respectively, the lift 
and drag coefficients of the particular blade 
element of chord c and area (cdr). The 
differentials of thrust and torque may then 
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be written down in the following forms: 
we have per element per blade, 
dT =p Cysec ¥ c(1 + oa) Vert 


yy an (13a ) 
dip. Cre (1 + yee) *V*csc’¢’cosg’ (1 — 
tang’tan Y) dr (13b) 
dQ =pCtusec ¥ c(1 + Y%a)?V’csc’9’ ae 
ap df) ae abe (14a) 
dQ =p Cre(1 + Ya)? V'csc’e’sing’ (1 a cot 
g’tan Y) rdr (14b) 
It is, of course, necessary to evaluate 


either dT or dQ by only one of the above 
formulas, as we can make use of the ob- 
vious relation 


dQ 
— = dT tan(¢’+ 7) 


r 

The thrust of the blade elements at a 
given radius may be equated to the thrust 
produced by the change of momentum of 
the air passing through the annulus of the 


(15) 


disc. This momentum thrust per blade is 
exual to 
Zar 
dT = —— (1 + YVal)aVdr (16) 


N 
where N is the number of blades. 


One must exercise care in writing down 
the relationship between the torque of the 
blade elements and the rate of change of 
angular momentum of the fluid, as the 
frictional forces are so large that they 
cannot be ignored. For our purposes we 
will not be required to seek the relation. 

Let us assume that the fluid reaction in 
the disc is opposite and parallel to that of 
the blade element. It does not immediately 
follow that the total average slip, 


Vay)? + (27 rnb)’, 
is opposite and parallel to dR; but it can 
be shown that, for high speeds of forward 
motion, when the contraction of the slip- 
stream is small, we can write with suffi- 
sient approximation, 


2™rnb bcot¢ 
tamn\(Ge=) y= -_—— >= (17) 
a a 
We now proceed to evaluate 4’, which is 
also defined by 
ae S20) 4p (8) (18) 


© being the “slip angle.’ First equate 
(13b) and 16). We will obtain the equa- 
tion 


Ne a tan @’ sin g’ 


—— (19 

eran: OPEB DEERE TE 
Let the ratio of total blade width to cir- 
cumference, at any radius, be designated by 
m; that is 


Ne 
—— = m (20) 
27r 
Then we obtain 
2) m Cy (1 + tang’tan 7) 
—-——- = - (21) 
a= Ua) 1% tan @’ sin g’ 


The quantity a can be evaluated by 
means) of (C11) G2) hands (1/7) eaetnom 
which we find that 

2 cot g’ (tan ¢’ — tan g) 


Dp 
1 + tan ¢’ tan (¢’ + 7) 
(26) 


TABOR TY. 
DURAND PROPELLER NO? 116 


Report No. 64 National Advisory commutes foc Aeronattics. 
2 3 ETe ler 


c Oc 
FA .1600 oa .0518 .00522 .0815 00820 
45 .2025 .091 .0380 .00405 .0756 00804 
“00 .2500 mL Zo 0285 .00321 .0700 -00787 
ae) 3025 .166 .0219 .00255 .0650 00756 
.uU .3600 216 .0164 .00202 .0579 00713 
.65 4225 274 0120 .00157 .0498 00650 
70 .4900 343 .0084 .00124 .0404 00595 
Js 5625 .422 .0056 .00094 .0310 00518 
.80 .6400 sl .0036 .90068 .0227 00426 
85 B/225 7014 .0019 .00047 .0135 00336 
90 .8100 729 .0008 V .00030 .0065 .00238 

NODE: Te=9.8T’e ( nD —)*=98T'eJ? 


TABLE SIL 
PRO PE VIG Ry HO RAE Gas ate ce 
Reports and memoranda No. 344, Advisory Committee for Aeronautics. 


Data for Airscrew Alone. 
2 


J Te Qe ‘he 
469 1041 .220 423 01262 .075 
535 0941 .286 489 .01219 ah 
.570 0885 45 558 01157 273 
.600 .0836 .360 611 .01100 .228 
632 .0784 399 662 01027 .290 
677 .0702 458 WES .00909 397 
685 0687 .469 756 .00870 432 
747 0555 958 .800 .00781 .912 
770 .0500 594 854 .00661 623 
781 .0475 .610 
.829 0349 .687 

Data for Airscrew in Preseice of Model. 

iI TP Qe i 
475 1064 .225 416 .01280 072 
918 .0998 .268 442 .01268 086 
565 .0930 319 494 .01236 .120 
611 0861 373 934 01203 152 
.661 .0778 .436 985 01158 .200 
705 0699 497 .630 01107 250 
.760 .0586 57g 672 .01051 303 
805 .0479 .648 734 00954 399 
.840 0395 705 me ahvay 

a ae vee g’ (tan g’ — tang) Under the primary conditions for which 
206 23) the airscrew is designed, the angles of 


1+ Ya 1+ tan ¢ tan (¢’ + 7) 
Since, in determining the thrust and torque 
we make use of the quantity V (1 + Ya), 
we note from (12) that 


[1+tangtan(¢’+7] 

V (1+ %4a)=2rTrn tang’ 
[1+tang’tan(g’+v7] 
(24) 


which formula gives the axial velocity of 
the air relative to the blade element. 

After equating (21) and (23) we 
finally obtain the equation 


m cis sin g’ tan (¢’ —g) 
1 — tan ¥ tan (6 — g) 
Orrsince: d4-—107—O) 
mtr sin (@ He 8) tan 0 
2 1 — tan 9 tan y 


Since 8 and yY are both small angles 
(neither exceeding 6° or 8° over the work- 
ing range, and usually having values less 
thantow 5 we can safely neglect the term 
tan 9 tan 7 and write approximately, 


mCz 
=sin (¢ + 9) tan @ (25) 


Aerodynamical laboratory experiments 
have shown that over a range of angles of 
attack, a, measured from zero lift of the 
aerofoil, to within about 4° of maximum 
lift, we can write very approximately 

Cipete Ge f 
where k is the constant slope of the lift 
curve when plotted against angle of attack. 
Ii the total blade angle referred to the 
zero lift line of the section be designated 
by Bo, then the angle of attack of the sec- 
tion, measured with reference to the zero 
lift line is 

a = Bo — ¢g —- 8) 

We can therefore write “25) as 


(Bo — g — 9) —-= sir (g + ®) tan 0 


attack are usually arbitrarily fixed, and 
the slip angles and blade angles are un- 
known. The blade angles (except for the 
adjustable pitch propeller) remain fixed 
throughout the working range and hence 
the slip angles and angles of attack are 
to be determined for secondary conditions. 

To solve (25), we recall that ‘Oise 
small angle and use the approximations 

sin) O = tanwol=—so 
cos! O)G=ai 

Then an ordinary quadratic in 9 is ob- 
tained, 


mCy, 
Oe Osta == =0O 
2cos g 
Expressing 9 in degrees, we find 
2mCi 
6 =28.65 tan 98 jt 
cos g tan’¢ 


(27) 
Which formula is used for evaluating the 
slip angle for primary conditions, since C1, 
m, and @ are all known. 

In order to determine the secondary 
values of 8 we proceed exactly as before, 
using (26). We find that, if k is taken in 
absolute units per degree, the quadratic 


obtained is 
rmk (Bo — r 


64573 20--57.3,— a 
Scene 2cos ¢ 
where we use the notation 


w= tan g + 28.65 


cos @ 
The solution is 


2mk (Bo—g). | 
o's 786s | fi a | 


cos 


(To be continued) 


The Curtiss Sail Plane 


Introducing a New Sport to America 


OR two periods of thirty 
kK seconds each, on Sept. 6, 

Glenn H. Curtiss remained 
aloft in his new sailplane of silk, 
wood and duralumin which he be- 
lieves will eventually rise without 
motive power from the surface of 
the sea. 

The tests were preliminary and 
purely experimental. There was 
no intention nor effort to estab- 
lish a record and the results con- 
sequently appear all the more 
significant. Mr. Curtiss expressed 
himself as highly gratified with 
the manner in which the craft 
handled and declared that con- 
tinued trials, day by day, would 
be made. 

The demonstration was off Plum 
Beach, Port Washington, Long 
Island. There were present but a 
few people, officials of the Curtiss 
Aeroplane and Motor Corporation, 
the Aeronautical Chamber of Com- 
merce and the Aero Club of 
America, and representatives of 
the press. There was practically 
no wind, shortly after 10 o’clock 
in the morning, when the sailplane 
was towed to the scene from the 
hangars of Lieut.-Comm. David 
McCulloch, in Port Washington 
Harbor. 

The event was of extraordinary 
interest. Coupled with the inter- 
national attention which is being 
given to gliding and sailing, was 
-the fact that this marked the re- 
turn of Mr. Curtiss to practical, 
actual flight. For five years of so 
Mr. Curtiss had not piloted a 
plane. His conviction that the 
flying boat could be adapted to 
sailing, thereby lessening the 
horse-power and decreasing the 
cost of operation, led to continued 
experiments in the Curtiss re- 
search laboratory at Garden City, 
under his personal supervision. 
The seaplane, being his own de- 


velopment, it was natural that he 
should reserve to himself the pri- 
vilege to fly it first. 

With Mr. Curtiss on Plum 
Beach was W. L. Gilmore, chief 
engineer of the Curtiss Aeroplane 
and Motor Corporation. Mr. Gil- 
more in a bathing suit, acted as 
assistant in the rather delicate 
undertaking of getting the sail- 
plane towed properly and into the 


air. The towing was done by a 
speed boat, equipped with one of 
the Curtiss O X engines. Due to 
the excessive calm, difficulty was 
experienced with the towing cord, 
which snapped several times. But 
on the third towing trial, at a 
height of 20 or 30 feet, Mr. Curtiss 
cast loose, and, in spite of the dead 


air, sailed for half a minute. The 
ease of control was evident. The 
craft was equipped with the 


shoulder system of control, which 
Mr. Curtiss utilized in the early 
days of flying. 

After .a number of trials it be- 
came apparent that further effort 
at that point would be futile and 
preparations were made for the 
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return. It was on this trip that 
the surprising developments came. 
It is about two miles from Plum 
Point to the McCulloh hangar. 
It took the speed boat about five 
minutes to make the trip. A 
cross breeze of slight velocity 
arose and for half the distance, 
Mr. Gilmore, sitting in the speed 
boat, literally “held” Mr. Curtiss 
and the sailplane in his hand. The 
plane “floated” along with only 
an occassional pull from Mr. Gil- 
more. At the end of the trip, Mr. 
Curtiss cut loose and “sailed” to 
the entrance of the hangar. 


The Curtiss sailplane is a mini- 
ature N. C. boat, the huge craft 
which were the first to fly the 
Atlantic. Its dimensions are— 
Weight (empty) 150 pounds; 
loaded (one man), 310 pounds; 
span, 28 feet; chord, 60 inches; 
gap, 54 inches; length over all, 22 
feet 11 inches; wing area, 267.5 
sq. ft; hull, 13 feet 2-%4 inches 
long, 30-inch beam. The hull is 
made of duralumin. The glider 
is designed to fly at twenty miles 
an hour. 
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The Curtiss Sailplane 2 
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The Latest Commercial Machine for 
Economic Transportation 


HE airplane illustrated be- 

\ low was designed and con- 

structed at Omaha, Nebras- 

ka, by Mr. G. M. Bellanca, assisted 

by a number of business and profes- 

sional men interested in the develop- 
ment of aviation. 

The machine has been under al- 


most continual test performance 
since the beginning of June, includ- 
ing attendance and participation in 
Airplane Meets in three States, in- 
cluding the Monmouth Meet in Ili- 
nois and the Tarkio and Norfolk 
Meets in Missouri and Nebraska. 
The remarkable performance of 
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this machine has created much in- 
terest in aeronautical circles and 
places the ship in a class among the 
best designed monoplanes of the day. 

The general specifications of the 
Bellanca C F-5 are as follows: 

Type—Cabin monoplane carry- 
ing four passengers and pilot. 


ee EEE 


o04 
Spansupperpplame stare-csace-ceces- 40 ft. 
Span lower plate.-.i0...c2-22 Tt 
Chord lower plane............ 6 it. © in. 
MOtale Witte = ATCA --c.c.2-2< 290 sq. it. 
Weeneth Overall): crccvst tae. 25 ee Ot: 
Herghth overall. ...-2...-cne- eam ne) but 
Weight ENP EY eee aetes og eee 950° Ibs. 
‘Useful™ loadsa tess. ns. 1040. Ibs. 
Weieht ‘loaded....5.....2.2.2 1990 sls: 
Weight per Sq) ft! tcc sncecets 6.85 lbs. 
Pay ‘load, exclusive of gas and oil 

for’600 miles, and pilot.......... 680 Ibs. 

Performance. 


Light load 1200-lbs. 


Maxi opecdic. at 109.8 M. P.-H. 
Ming speedncu tae 40-M. P. H. 
Speed \ Ranger ee crees tec. Sr) ghway 
Climbing rate per min............. 1100 


Climb in 10-minutes.......... 7000- ft. 
Min. effective hp. required for 


horizontal flight... W iene: 14-H. P. 
Full Load 

Max eSpeeds Sere 108-M. P. H. 

Mant speedhis Umar. 40-M. P. H. 


Climbing rate per minute......600-ft 
Climbing in 10-minutes......5000-ft. 
Min. effective H. P. required 


for hoxizontal dight aa. « Wiel eles 

Giiding wane leper eee ee: eave 

Capacity of tanks (oil and gas) 38- 
gal. 

Fuel consumption at full speed 
Goubancdieds,) avert 9.5-gal. per hr. 
Rane specdeens eure 440-miles 
Range, cruising speed.......... 600-miles 

Miles to gallon of fuel (oil and 
PA Sy tee wanes cee ee reree ees oe 16-miles 


Some of the note-worthy features 
embodied by this plane are—its sim- 
plicity of design, absence of wires, 
lightness, economy, quick take-off, 
low landing speed, high speed at- 
tained witha large pay load—low cost 
of manufacture, maintenance and 
operation. 

Motor 

The motor used is an Anzanni 90- 

eh. Ps ve ten air-cooled cylinders, 
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weighing 385-lbs. Two magnetos,- 
a Zenith carburetor and double air 
pump was used. Although the cylin- 
ders project a minimum distance from 
the hood, thereby reducing the para- 
site resistance, no overheating has 
been experienced after three-hour 
periods of continuous flying. 


The propeller, especially designed 
by Mr. Bellanca, is 8-ft. diameter and 
&-ft. pitch, mounting at the center an 
aluminum spinner with louvers, for 
cooling central parts of the engine. 

Wings 

The spars are I-section of Port Or- 
ford cedar, and project from the 
inner end of the wings 20 inches, thus 
forming an attachment of wings to 
the fuselage. The construction at the 
center is such that the compression 
stress is continuous without being 
transferred through the fuselage. 

The wing ribs are a combination of 
ash, bass wood and cloth, weighing 
nine-ounces each, and have sustained 
a sand loading of 700-Ibs. each. 

The lower wings are much smaller 
than the main wings, and are attached 
at intermediate points to the upper 
wings which cantilever beyond these 
points. 

Fuselage 

The fuselage is of box girder con- 
struction, having a good steam line 
form internally reinforced with cables 
and wires. The cabin accommodates 
four passengers, although two ad- 
ditional:passengers may be carried. 

The engine compartment is separ- 
ated from the passengers in order to 
be more conducive to comfort. 

Three windows are provided on 
each side of the cabin, and one in 
front. 

Tail Group and Controls 
_The empennage consist of a fixed 
stabilizer, to this are fastened the ele- 
vator flaps. 
The oval canes rudder with suffi- 
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cient area insures complete control 

under all circumstances in landing. 

Rudder is operated by a foot bar, 

while the lateral and longitudinal bal- 

ance is operated by stick control. 
Landing Gear 

The chassis consist of two ash 
stream line struts glued together with 
birch veneer, forming the V shaped 
type—the whole in combination with 
the shock absorbers form a_ light 
simple construction. 

Various Factors and Strength 

of Parts 

The fuselage is designed to take a 
load of 35-Ibs. per sq. ft. at the tail 
surfaces, stabilizers and _ elevators 
with a factor of 2 and proved by 
various test. 

Stabilizers and elevators are made 
to stand a load of 50-lbs. per sq. ft. 
and the rudder a load of 35-lbs. per 
sq. ft. 

The landing gear has a factor of 8. 

The factor at the cantilever on 
wings in rear spar is 9—the weakest 
point, while the front spar at this 
point is 10.5. 

The factor for reverse air load is 
5.5. The factor for load lifting on 
\4-1n. cables is 14. 

L. D. on ‘upper wing is 20-iaps 
on lower wing is 16.4. 

L.. D. combined wings (upper and 
lower wings) and resistance of wires 
and struts is 18. The advantage of 
this combination compared with inter- 
nal braced wings may be readily seen. 

Actual Performance 

This machine won first prize in 
four contests at Monmouth, Illinois. 
It covered in the speed contest the 
15-mile triangular circuit in 9-min. 
15-sec. The second best machine 
with 150-H. P. motor covered this 
course in 1l-min. 30-sec. This 
course was covered in another con- 
test by an'S. V <A) (220-H» PaSBas 
in 8-min. 33-sec. 

eibhe fel from Fort Crook to Mon- 
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mouth via Des Moines, 301-miles, 
was made in 3-hrs. 11-min. against a 
head wind, averaging 95-miles per 
hour, with a consumption of 21.5- 
gal. of gasoline. 

This machine made a cruising speed 
on this trip of 95-miles per hour, with 
14-miles per gallon of — gasoline. 
Without the head wind this machine 
makes 16-miles to a gallon of gaso- 
line. 

The Bellanca CF in the gliding con- 
test required 4-min. 43-sec. to de- 


scend from an altitude of 2,000-ft. 
covering a distance of 4-Yy-miles 
with a gliding ratio of 12 to 1. The 
nearest competitor required 3-min. 
44-sec. 

The climbing contest showed that 
the Bellanca CF climbed 7,000 ft. in 
11-min with a 150-h. p. motor at- 
tained only 6,000-ft. in 14-min. While 
the third machine ° attained only 
5600-ft. in 1214-min. 

The” Bellanc# 'CF canbe as- 
sembled ready to fly in 30-minutes 


due to its simplicity of construc- 
tion. 

The machine participated in two 
other Meets, one at Tarkio, Mo., and 
the other at-Norfolk, Neb. At Tarkio 
the machine won Ist prize in three 
events entered, which were silver cups 
and at Norfolk it won Ist prize in 
all the flying events of the Meet; 
namely one silver cup and $400 cash. 
In many events at Norfolk the ma- 
chine showed better performance 
than it did in the Monmouth Meet. 


Aeronautic Progress in Canada 


HE question of civil aviation 
is receiving no little attention in 
best be illustrated by a reference to 
the work being done by the Canadian 
Air Board in preparing mosaic maps 
of industrial regions and large engi- 
neering projects. The main purpose 
of the air service in Canada is to de- 
velop and train aviators to meet the 
needs of national defence in the fu- 
ture, and for that purpose a great deal 
of experimental work and training of 
men in air operations has to be car- 
ried out. It has been found feasible 
to promote this training simultane- 
ously with performing valuable ser- 
vices to the civil branches of the 
government and to the cities. and 
towns. In the reports of the Air 
Board it is shown that it carries out 
experimental aerial surveys and con- 
siderable research work in connection 
with the development of aerial 
photography. 

The board rendered considerable 
service to those who are making a 
study of the project to deepen the St. 
Lawrence river, and to create a vast 
supply of hydro electric energy for 
use of the United States and Canada. 
It has made mosaic maps of impor- 
tant industrial areas and large canals. 
It has provided maps of cities and 
towns for the purpose of facilitating 
the work of preparing comprehensive 
plans of urban developments. These 
mosaic maps cover the whole of the 
metropolitan areas surrounding cities. 
The oblique photographs which can 
be obtained in England are interest- 
ing, but are not nearly so valuable 
for practical purposes as the mosaic 
maps taken vertically from the air. 
These maps are not accurate enough 
to take the place of the ground sur- 
vey, but are of great value in giving 
details and in presenting a bird’s 
eye view of physical conditions. 

Recently, when the project of 
changing the Air Board into the de- 
fence ministry was before the Govern- 


By E. G. Wilson 


ment, Mr. Thomas Adams, town 
planning adviser to the Canadian 
government, submmitted a state- 
ment to Premier W. L. Macken- 
zie King, drawing attention to 
the valuable work which _ the 
Air Board had done, and was doing. 
In this statement attention was drawn 
to an aerial survey that was being 
made of a proposed national park. It 
was indicated that the survey would 
save a considerable sum of money, 
and give an impression of the country 
that would be unobtainable by any 
other means. The premier replied 
that he was sure the ministry of de- 
fence would be the first to see that 
any changes would not operate 
against the fullest utilization of the 
air services for civil purposes. 

The widespread aerial activities in 
Canada show that flying is no longer 
an exceptional feat, but is becoming 
gradually an ordinary phase of trans- 
portation. The steady progress made 
by the firms employing aircraft as a 
subsidiary to their main operations 
is perhaps the most gratifying 
of the operations during the past 
year. In the province of Quebec 
several of the large pulp and 
paper companies are now employ- 
ing aircraft regularly in connec- 
tion with their forestry work, for 
survey, fire protection and transpor- 
tation within their limits. The success 
attending such developments gives 
promise of a steady outlet for com- 
mercial flying. 

In its annual report, just recently 
issued, the Air Board has the follow- 
ing to say concerning the present 
status of civil and commercial flying 
operations in the Dominion: “Con- 
sidering the progress as a whole there 
is no need for discouragement. Avia- 
tion is passing through a normal 
phase of its development. The boom 
period following the war is dying 
down. Consolidation is taking 
place and experience is showing 
those operations which will prove 


not only profitable, but of value to 
the community as a whole. This 
phase will continue for a further 
period of years, during which the 
more temporary phases of flying 
will disappear and useful forms of 
work will be gradually developed. 
The opportunities for commercial 
flying in Canada, are unequalled in 
any part of the world. Develop- 
ment takes time and_ financial 
conditions are adverse, but those 
interested in aviation may look 
forward with confidence to steady 
progress along sound lines. The 
work done by the pioneers will 
reap its reward and with the pro- 
duction of more efficient types of 
machines and engines, there is no 
doubt but that aviation will play 
an increased part in the develop- 


ment and conservation of the re- 
cources of this Dominion. 
“Mail and passenger services 


will follow more slowly as the 
present forms of transportation 
are efficient, highly developed and 
serve their purpose well. As an 
auxiliary to these services aircraft 
already play some part and a great 
opening exists here, especially in 
regard to summer tourist traffic. 
As the public gains confidence 1n 
flying, the demand for faster maiis 
will become insistent and air mail 


passenger and express services 
will follow. 
“The greatest need in aviation 


today is the creation of public 
confidence. essential +0 
progress and, so long as it is lack- 
ing aviation cannot succeed. This 
cannot be gained by freak opera- 
tions or stunts, however brilliant, 
but only by strict adherence to 
business principles and conserva- 
tive operations on the part of 
aviation executives and _ careful 
flying on the part of pilots.” 
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Convention Fifth District N. A. A. 

The first canvention of the 
Kifth’ Districts,.(Qhio,, sindiana; 
Kentucky and Virginia) of the 
National Aeronautic Association 
of the United States was held at 
Cedar Point, Ohio, August 25 and 
20) 

Maj. Alfred W. Harris, Cleve- 
land Chairman, welcomed _ the 
Detroit and Cleveland delegations 
who arrived from the air, also ex- 
tended a welcome to all delegates. 
Seventeen cities were represented. 

Hugh W. Robertson, Executive 
Committee, Detroit Aviation So- 
ciety, gave details of arrangements 
for National Aero Congress and 
Pulitzer Races at Detroit, Octo- 
ber 12-13-14. The Chairman re- 
plied pledging support of large 
delegation from Fifth District. 

hts/Col.°H: Ex Hartneyy Execu- 
tive Sec’y. National Aeronautic 
Association, Washington, D. C. 
spoke, praising liberal assistance 
shown by Mr. Howard E. Coffin, 
in particular, and others in gen- 
eral, in assisting his work. 

Outlined official standing of Air 
Boards. 

Gave instructions to delegates 
how to form their own air Boards 
on returning to their cities. 

“Aeronautics cannot be a one 
man  proposition—Air Boards 
solve all local questions for avia- 
tion”, 

Mentioned Squadron Re-Unions 
for national convention and also 
Field Reunions. Army and Navy 
and Lighter than Air reunions. 

Arthur Halstead, Sec’y. Sec- 
tional Committee. Bureau of 
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Standards, Washington, D. C.,, 
outlined the work which the Bu- 
reau and the Society of Automo- 
tive Engineers are doing - in 
compiling the American Aeronau- 
tical Safety Code. This will form 
the nucleus for the Board of 
Aeronautics, when formed, to 
work with. A _ resolution later 
was passed, endorsing the work 
of this Department and the Sec- 
retary instructed to forward copies 
of same to the Bureau of Stand- 
ards, and Society of Automotive 
Engineers. 

Howard E. Coffin, of Detroit, 
Mich. spoke at length on the in- 
tensive study covering a number 
of years which he personally had 
given the subject of aviation. He 
emphasised the necessity of hav- 
ing a National Association from 
similar experiences in the auto- 
mobile and Good Roads develop- 
ments. Omitting the technical 
side of the question which he said 
would take care of itself, the two 
main factors in holding up the 
development of aeronautics to-day 
are: (a) Fear of riding in planes 
(coming from ignorance)  (b) 
Lack of Legislation (federal, state 
and municipal). 

He deplored the inactivity of 
Congress in passing laws already 
drafted, and predicted government 
subsidy or aid for the commercial 
airplane industry. He painted a 
word picture of future Pulitzer 
races, predicting eliminating trial 
meets in all sections of the coun- 
try preliminary to the great flying 
classic, at which time the various 
district organizations could con- 
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vene and elect their delegates to 
the National Aero Congress. 

William B. Stout, Designer and 
Manufacturer, Detroit; also ad= 
dressed the meeting reciting some 
of the problems confronting the 
aeronautical interests today. He 
pledged active co-operation to the 
national body. He also stated 
that the Technical development 
was keeping place with the times. 

Harvey Campbell, -Secretarge 
Board of Commerce, Detroit, 
Mich. gave a brief outline of what 
the “Dynamic City” was prepar- 
ing to do for the National Aero 
Congress and assured delegates 
that they would be well taken care 
of .in-) Detroit!’ He sstatedittaas 
Detroiters were convinced that 
Aircraft is the next important 
industry and urged everyone to get 
in behind the movement for the 
IN vAaiAg 

He deplored the adverse pub- 
licity methods of the press and 
suggested the addition to all crash 
stories (in black face _ type) 
“This is another example of the 
vital need of adequate Federal 
Legislation.” 

It was unanimously decided to 
postpone election of permanent 
officers, and ask the temporary 
officers to continue to carry on 
until the next meeting in Detroit, 
October 11th., the day preceding 
the National Convention. 

During the session flying boats 
“Buckeye” and “Wolverine” of the 
Aeromarine Airways Company, 
flying boats of Messers. Long, of 
Lorain, and Audregg Bros. of 
Mansfield, Ohio, the “Great 
Lakes” cabin cruiser, of the Great 
Lakes Airways Company, Cleve- 
land, Ohio, and “Waco” three 
passenger airplane of Weaver Air- 
Cedar Point during the conven- 
craft of Medina, Ohio, flew in to 
tion. 


International Aero Show 
To Open in Paris Dec. 15 
Arrangements have just been 
completed for an Eighth Interna- 
tional Aeronautical Exposition to 
be held in Paris between Dec. 15, 
1922 and Jan 2, 1923, in the Grand 


Palais des Champs-Elysees. 
The classification of exhibits 
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hydroplanes, helicopters, gliders, 
provides for balloons, airplanes, 
motors, aerial navigation, metal- 
lurgy and construction materials 
with reference to aeronautical use, 
methods of manufacture, trans- 
portation and maintenance of aero- 
nautical machines and apparatus, 
meteorology, aerial physiology, 
photography, cinematography, 
map making and bibliography. 

Prospective exhibitors may ob- 
tain detailed information from the 
Commissioner General of the ex- 
position, Andre Granet, No. 9 Rue 
de la Forge, Paris. 


Co-operative Engine Test 

The Post Office Department, the 
Navy and the Army have joined 
hands to make some endurance 
tests with airplane motors using 
high compression. The problem 
of compression in airplane engines, 
being intimately connected with 
cost of operation, power and alti- 
tude is one of great importance in 
airplane circles. 

The Post Office Department has 
receiver word that the first of the 
high compression pistons lent by 
the Army and Navy Departments, 
have been installed in planes fly- 
ing on the Cheyenne to Salt Lake 
City leg of the trans-continental 
air mail route. There where the 
altitude is 6,000 feet and planes 
often have to fly more than 9,000 
to top the mountains, the rarified 
atmosphere lends itself to the use 
of high compression motors. 

The equipment loaned by the 
Navy will have 6 to 1 ratio while 
the Army pistons are designed for 
6.5 to 1 compression. 

Ordinarily airplane engines use 
a five to one ratio of compression. 
At sea level with an atmospheric 
pressure of 14.7 these engines will 
function at rated horsepower. 
However, in the higher altitudes 
where the air pressure is lighter 
the compresson is necessarily less 
and the efficiency is cut consider- 
ably. Engines fitted with high 
compression for high altitudes 
knock at low altitures. The Army 
and the Navy have long been ex- 
perimenting to overcome the diff- 
culty in order to increase the 
power of their machine in high fly- 
ing. One of the developments has 
been an anti-knock fuel. The 
Army and the Navy, however, 
have no opportunity tor sustained 
tests as in the case with the Air 
Mail Service. Moreover the high 
elevation of parts of the western 
route are better suited to high 
compression engines. For this 
reason, the tests will be made to 
determine if an increase in speed 
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and carrying power can be secured 
and if the engines will function 
well under such compression. 


Aero Club of Pennsylvania 


The stated monthly meetings of 
the Club for the coming season 
will commence with the Septem- 
ber meeting which will be held at 
the Engineers’ Club, 1317 Spruce 
Street, Friday Evening, Septem- 
ber 15th, at 8 o’clock sharp. 

To all of our members it will 
come as sad news that our be- 
loved Secretary, Dr. George S. 
Gassner, died August 25th. As 
one of, if not the oldest member 
of our Club, he has been the most 
active and hardest worker of our 
organization; a founder member 
and the one remaining tie to the 
early history of the Club. It is the 
expression of our entire member- 
ship that his loss will be keenly 
felt by our Aero Club and his host 
of friends who held him in such 
high esteem. 

It is hoped that every member 
of the Club will make a special 
effort to attend this opening meet- 
ing and discuss freely plans and 
ideas for the coming season. It 
is. planned that :m the future, 
monthly meetings will be re;u- 
larly held and that renewed in- 
terest and increased membership 
will result therefrom. The pro- 
gram Committee is planning to 
map out a most interesting course 
of lectures on aeronautics by pro- 
ship gradually but those who have 
minent engineers, builders and 
well known pilots. If sufficient 
interest can be aroused, a model 
contest will be held early in Octo- 
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ber. It is also planned to arrange 
to hold a Field Day Meeting at 
an early date at the Pine Valley 
Flying Field—prizes of free aeri- 
al rides will be offered new mem- 
bers and a special rate will be 
extended to all Club members 
who desire to take a flight. 

New interest in aeronautics is 
being shown throughout the coun- 
try and increasing activity indi- 
cates a slow but steady growth of 
the business. The reports of the 
great commercial air lines conduc- 
ted in this and foreign countries 
and of the U. S. Air Mail Service, 
of millions of miles flown during 
the past year without accident, 
shows conclusively that air travel 
on these lines is practically safe, if 
not even safer, than any other 
mode of travel; with almost equal 
comfort and in half to a quarter of 
the time. 

Let us turn out in full force and 
have a well attended meeting, dis- 
cuss our plans for the future, talk 
over with the Program Committee 
plans to interest and bring out the 
members. It is not too early to 
discuss who we want for officers 
for the coming year and many of 
the older officers feel that they 
should be retired to the Board of 
Directors and that the new mem- 
bers be put in charge. Our Club 
is in a good healthy financial con- 
dition and increasing in member- 
held office for many years believe 
that those who have lately joined 
our ranks are entitled to the honor 
of holding office and building up 
the Club. 

JOSBPHVA. ohBINMEDA 
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; membership including G ; 
Aeronautical Chern herent Snare I cluding Goodrich Corporation and Mr. John Je 
GS fone aes ubber Co., Akron, Ohio; Good- Rooney, recently Engineer and 
cers year Tire & Rubber Co., Akron, Production Manager of the Chance 


T the annual meeting of the Ohio; Wolverine Lubricants Co. of Vought Corporation, is General 
nautical Chamber of Com- New York, New York: Rich Tool Manager. 
Board of Governors, Aero- Co., Chicago, Ill.; Mosler Metal 
erce of America, 501 Fifth Ave- Products Corp., Mt. Vernon N. Y, 


nue, the following officers were A New Curtiss Aviation School 


Baldwin Aircraft Corporation 


elected ; President, Inglis M. tn : s During the last two years the 
Uppercu, Aeromarine Plane & Mhe Baldwin Aircraft Corpora- Curtiss Company has felt a grow- 
Motor Co., Keyport N. J.; First tion recently obtained possession ing demand for a flying, school 


Vice-President, Charles L. Law- of the well equipped plant and which would not only teach a man 
rance, Lawrance Aero-Engine other manufacturing facilities of to solo, but would give him a 
Corp., New York City; Second the Ordnance Engineering Cor- chance Ve acquire enough time 
Vice-President, C. C. Witmer, poration and. is now in a position after his preliminary training to 
Airship Manufacturing Company to execute orders for aircraft, air- give him experience. It is a recog- 
of America, Hammondsport, New craft parts and for/amy class of ized fact that a young man of 
York; Third Vice-President, Law- machine shop, sheet meta! and average ability and intelligence, in 
rance B. Sperry, Lawrence Sperry wood work. Its plant is located in proper physical condition can 
Aircraft Coy,’ Farmingdale; Es)).; the center, of -angeseablisheds ait) ica, to fly sufficiently wail és 
Treasurer, Charles 1. Colvin, Pion-  Ccratt ‘community ab@nt one hun 447 dleway «machen safety in a 
eer Instrument Company, Brook- dred feet from the Baldwin Station period of six to ten hours of flying 
Iyn Ni Y-; General Manager “and on the Montauk )@esion ‘di the ctuctionseand | are thiss iets 
Assistant Treasurer, 5.'5. Bradley,;7 ong’ Island? Ray Regand may @bess a tiapicommerinl schoola dane 
Secretary, Luther K. Bell; Assis- reached\in forty-nvemminutes fiom pac, hie, give. However, to 
tant Secretary, Owen A. Shannon. New York City. In addition to gang a pilot on a commercial job 

Increases in the Board of Gover- having an ideal railroad. location with this amount of training is’ 
nors from.eleven to fifteen were the plants at the punction of two \.icidal and mo commerciale 
made as follows: I. M. Upperecu; highways and about midway be- pany onldeconeidad employing 
G. M. Williams, General Manager, tween Mineola and Far Rockaway, pi’ Consequently, there has been 
Dayton Wright Company, Dayton, consequently both land and water jittle incentive for a young man to 
Ohio; W. C. Young, Goodyear machines can be conveniently re- Jitend a flying school under these 
Tire & Rubber Company, Akron, ceived and delivered by air. conditions (if he knew them) and 
Ohio; Charles L. Lawrance. Mr. William F. Bennett, former- j4. problem has been to supply 

Steady growth by the Aeronau- ly Secretary and Treasurer of the 44;, fifty hours of flying in which 
tical Chamber of Commerce was Lewis and Vought Corporation, is , sudent can acquire the experi- 
reported; recent additions to the President of the Baldwin Aircraft .i¢¢ necessary to make him a capa- 
i ble pilot without too great expense. 
To date no school has beeti able 
to do this, and few students are 
able to afford the three thousand 
dollars that such training +would 
cost. 

With this in mind, the Curtiss 
Aeroplane and Motor Corporation 
has arranged, through the Curtiss 
Exhibition Company, to operate 
its Aviation School at Garden City, 
L. I., offering the following in- 
ducements to students with the 
idea of solving the above problem: 

A flying course in ten hours. 

Eight weeks intensive training 
in aeroplane mechanics and_ its 
auxiliary subjects. 

A complete Radio course. 

Presentation to graduates of a 
JN aeroplane equipped to take OX 
motor, less motor. 

- The cost of the complete course, 


The Loening Air Yacht for the Wright Aeronautica] Corporation. The illustration also shows including flying training and the 
the Engine Doorway to the Loening Factory, which enables shipment without 2 
taking down the Machines aeroplane, will be five hundred dol- 
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motors are available throughout 
the country at reasonable prices, 
so that at a minimum cost a stu- 
dent can get his preliminary train- 
ing, together with an aeroplane, on 
which he can acquire the experi- 
ence mentioned above, at the cost 
of his gas and oil, and become a 
pilot capable of demanding a good 
position. In fact, after a little 
practice, he will be able to use his 
machine for passenger carrying, 
advertising, etc.,. with a good 
chance of fair profit together with 
his training. 

A part of the work in the school 
will be the reconditioning of the 
machine and overhauling of motors 
by the students themselves under 
competent supervision. This will 
familiarize them with their own 
machines and give them practical 


training that no other method 
could give. 
Furthermore, classes will be 


given to a limited number in aero- 
plane and motor work alone, at a 
cost of one hundred dollars, and 
those attaining the required stan- 
dards will be placed in the Curtiss 
Organization. Plans are under 
way for a Club where the students 
can get room and board at mini- 


mum rates. 


The Curtiss Company believe 
that this scheme will fill a long 
felt want and will go a long way 
towards popularizing and commer- 
cializing aviation. 


Woman Buys First Aerial Com- 
mutation Ticket 


The unique distinction of being 
the first woman to purchase an 
aerial flight commutation ticket has 
fallen,to Miss S. D. Winter, sales 
manager of the Motor List Com- 
pany of Cleveland. 

Miss Winter’s main office is in 
Detroit and she has occasion to 


go over to the. Michigan City two. 


or three times a week. Several 


‘days ago friends persuaded her to 


try the aerial route and she flew 
over in the “Wolverine,” eleven 


passenger flying boat; one of. a. 


fleet now being operated by the 
Aeromarine. Airways on a daily 


schedule between this city and. 


Detroit. Upon the completion of 
her first aerial voyage, Miss Win- 
ter asked the passenger agent of 


the company if she could purchase. 


a commutation ticket at a special 
rate. The regular fare for the 
round trip is $75. The passenger 


agent recently issued her a ticket’ 


at the Aeromarine Booking Office 
in the main lobby of the Hollen- 


den Hotel. This ticket calls for 
14 round trip flights at the special 
rate of $50 per round trip. 

When asked why she had chosen 
the air route Miss Winter said: 

“Time is a great element in my 
business. It did not take me long 
to realize that I could save prac- 
tically one day and two nights by 
flying over to Detroit and return- 
ing the same day. And there is 
another angle to it too—I tell my 
prospect that I just flew in to get 
his order and I generally get it.” 

The double daily flying boat ser- 
vice between Cleveland and 
Detroit is being well patronized by 
the citizens of both Lake cities. 

WRIGHT E-2 ENGINE TEST 

As a result of a recent test con- 
ducted on an E-2 Wright engine, 
the Navy Department announced 
the possibilities of a marked in- 
crease in the power and dependa- 
bility of aeronautical engines 
designed for use in scouting-type 
planes. 

The test was held at the Ana- 
costia Naval Air Station. The 
engine ran through 250 hours with 
the throttle open. The demon- 
stration, it was said, may pave the 
way for all aviation engines not 
only to pass through long periods 
of running but to do so with their 
full rated power. 

The department considers the 
feat of great importance in length- 
ening the range of scout planes and 
increasing their dependability to 
make an extended reconnoissance 
and return to their battleship base. 
The planes which are catapulted 
from the decks of battleships are 
equipped with the Wright engines. 


M. A. A. Elects Officers 


At the Annual Meeting of the 
Manufacturers Aircraft Associa- 
tion, Inc., the following directors 
were elected: A. H. Flint, L. W. 
F. Engineering Co., College Point, 
L. I.; F. L. Morse, Thomas-Morse 
Aircraft Corporation, Ithica, N. 
Y.; F. B. Rentschler, Wright Aero- 
nautical Corporation, Paterson, 
N. J.; J. K. Robinson, Jr., Gallau- 
det Aircraft Corporation , East 
Greenwich, R. I.; F. Hi Russell, 
Curtiss Aeroplane & Motor Cor- 
poration, Garden City, £1; 1M. 
Uppercu, Aeromarine Plane & 
Motor Company, Keyport, N. J.; 
J. G. Vineent, Packard Motor Car 
Company, Detroit, Michigan; C. 
M. Vought, Lewis & Vought Cor- 
poration, Long Island City, L. I.; 
G. M. Williams, Dayton Wright 
Company, Dayton, Ohio. 

Officers weré elected as follows: 


President, G. M. Williams; Vice- 
President, F. B. Rentschler; Secre- 
tary, Chance M. Vought; Treas- 
ure EF. HH? -Russell* * General 
Manager and Assistant Treasurer, 
Samuel S. Bradley.. 


Remarkable Piston Ring Sales 

The fact that The Piston Ring 
Company of Muskegon, Michigan 
has only been going after replace- 
ment business for less than a year, 
attaches special significance to the 
recent Production («record . or 
5,232,031 QUALITY Piston Rings 
during two consecutive working 
months. Although the Piston 
Ring plant is the largest exclusive 
piston ring factory in the world 
with its capacity of 12,000 rings 
per working hour, there is every 
reason to believe that further ex- 
pansion will soon be necessary to 
keep abreast of the ever-increasing 
demand for QUALITY Piston 
Rings, 


500 Civilians Learning How to 
Fly 


According to reports compiled 
by the Aeronautical Chamber of 
Commerce, approximately five hun- 
dred persons are being taught to 
fly at the score or more of flying 
schools located in various parts of 
the United States. Among the 
leaders in civilian flying instruc- 
tion are New York, Chicago, Day- 
ton, Ohio, San Francisco, and 
points in Missouri, Oklahoma, and 
Texas. Most significant returns 
are found in Dayton, Ohio, “The 
birthplace of the airplane’, where 
at the field of the Dayton Wright 
Company, 4000 inquiries have been 
received this summer from civilians 
who are desirous of learning the 
requirements and cost of instruc- 
tion in flight. 


No ChicsroiMeck This Year 


Under the date of August 26th 
the Chicago Aeronautical Bureau 
advises Aerial Age as follows: 

“We regret to be compelled to 
advise you that causes beyond our 
control have made it necessary to 
postpone until next year the Air 
Program originally scheduled to 
be held in Chicago from August 
4th to 13th, inclusive, under the 
auspices of the Chicago Aeronau- 
tical Bureau. 

“Believing you will be interested 
in knowing the reasons for this 
postponement we wish to explain 
that formal permit has been issued 
by the South Park Commissioners 
for the use of Grant Park on the 
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Grant Park which had temporarily 
been held in abeyance for us could not 
be longer delayed, and this work made 
it impossible for a considerable 
time to use the space set aside for 
a landing field. 

“As we consider Grant Park the 
only place in or near Chicago where 
such a Meet could be successfully 
held, we were reluctantly com- 
pelled to abandon our plans until 
next year. The Chicago Aeronau- 
tical Bureau will commence prep- 
arations in February, 1923, for the 
holding of its Air Pageant during 
the first two weeks in August. 
With plenty of time and money at 
our disposal we expect to make it 
the greatest affair of its kind ever 
held. It will include not only a 
large number of flying’ events with 
liberal cash prizes, for the various 
classes of planes, but also an exhi- 
bition of aircraft and aircraft parts 
and material, as well as an Aero- 
nautical Congress with addresses 
by the country’s foremost authori- 
ties on the various phases of aero- 
nautics. 

“In the meantime the Chicago 
Aeronautical bureau (incorporated 
not for profit) will actively con- 
tinue its work in educating the 
public to the commercial possi- 
bilities of aircraft and in advancing 
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The booking office of the Aeromarine Airways in the Main Lébby of 
the Hollender Hotel, Cleveland. 
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Chicago’s aeronautical interests in 
every way. 

“We wish to thank you for the 
interest you have shown in the 
plans for our Air Program, and will 
advise you fully as soon as the 
dates are definitely fixed for next 
year, when we hope to have you 
with us.” 


Frostburg Landing Field 

The city of Frostburg, Md., has 
established and improved, at consid- 
erable labor and expense, a landing 
field about 2% miles southeastward 
of that city. The improved part of 
the field as it now stands is 1,200 
feet long by 1,000 feet wide, having 
sufficiently clear approaches to make 
it available for most of the present 
type planes. . 

The field is marked by a circle, 100 
feet in diameter, with a band 3 feet 
wide, painted white. This marker in- 
dicates the center of the best landing 
area. A wind cone has been erected 
to indicate the direction of the wind. 

The location of this field at Frost- 
burg, in the center of a country where 
landing fields are few, is an impor- 
tant addition to the model airway, 
located as it is midway between 
Washington, D. C., and Moundsville, 
W. Va. 

Approximate position, latitude 39° 
40’ N., longitude 78° 65’ W. 
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Oxygen Instruments 

This report (No. 130), by F. L. 
Hunt, of the National Advisory Com- 
mittee for Aeronautics, contains an 
introductory discussion of the physio- 
logical effects of the lack of oxygen 
at high altitudes and the amounts re- 
quired to be supplied artificially to 
aviators under normal conditions of 
flight. It discussed in detail the various 
types of. aircraft oxygen apparatus 
which have been designed and used 
not only in this country, but also in 
England, France, and Germany. In- 
struments of both the compressed 
oxygen and liquid oxygen type are 
considered. 

Methods of testing oxygen appara- 
tus used at the Bureau of Standards 
are also fully described and the quan- 
titative results of tests of sample in- 
struments of different types are given. 

A copy of Report No. 130 may be 
obtained upon request from the Na- 
tional Advisory Committee for Aero- 
nautics, Washington, D.C. 


The Pressure Distribution Over the 
Horizontal Tail Surfaces of an 
Aeroplane, III 

Report No. 148 by F. H. Norton 
and W. G. Brown, of the National 
Advisory Committee for Aeronautics 
deals with the distribution of pres- 
sure during accelerated flight of the 
full-sized aeroplane, for the purpose 
of determining the magnitude of the 
tail and fuselage stresses in stunting. 

As the pressures to be measured in 
accelerated flight change in value 
with great rapidity, it was found that 
the liquid manometer used in the first 
part of this investigation would not 
be at all suitable under these condi- 
tions; so it was necessary to design 
and construct a new manometer con- 
taining a large number of recording 
diaphragm gauges for these measure- 
ments. Sixty openings on the tail 
surfaces were connected to this man- 
ometer and continuous records, of 
pressures for each pair of holes were 
taken during various maneuvers. 
There were also recorded, simultane- 
ously with the pressures, the normal 
acceleration at the center of gravity 
and the angular position of all the 
controls. 

The present investigation consisted 
in measuring on a standard rigged 
JN4H aeroplane the distribution of 
pressure over the whole of the hori- 
zontal tail surfaces while the aero- 
plane was being put through maneu- 
vers as violently as it was. thought 
safe, including spinning and pulling 
out of dives. 

A copy of Report No. 148 may be 
obtained upon request from the Na- 
tional Advisory Committee for Aero- 
nautics.. Washington, D. C. 
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Marine Corps Demonstrates. 


A demonstration of the work of 
the 4th Air Squadron, U. S. Marine 
Corps, before a distinguished party 
of guests was held at Bowen Field, 
Port-au-Prince, Republic Haiti, dur- 
ing the early part of August, and 
illustrated the important part that 
aviation has come to play in the work 
of policing the troubled parts of the 
Carribean. 


The party in honor of whom the 
exhibition was given included The U. 
S. High Commissioner to Haiti, the 
President of Haiti, and his cabinet, 
the Chief Justice, the Chief of the 
Gendarmerie D’Haiti, the Chief of 
the Engineers and the Sanitary Ser- 
vice and the Mayor of Port-au- 
Prince. 


The program included a formation 
flight of D H 4 B’s, a demonstration 
of the use of the ambulance plane at- 
tached to the squadron, radio com- 
munication with plane in the air, 
practice bombing and gunnery flights, 
parachute jumping, and an exhibition 
of stunting and a “dog fight’ between 
two J N planes. 
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The exhibition was staged in the 


presence of an audience of two thous- 
and persons. 


The unsung praises of the Marine 
Aviation units in Haiti and San 
Domingo does not affect the fact 
that this important branch of the 
service has done and is doing an im- 
portant work in the far flung reaches 
of the tropical jungle toward the es- 
tablishment of peace and good order. 


The airplane patrol established over 
the island republics has been the 
means of seeking out and checking 
incipient revolutionary movements in 
numberless instances in a manner that 
would have been well nigh impossible 
through the use of scouting units 
of infantry. Asa means of commun- 
ication between widely separated 
posts throughout the island the avia- 
tion have proved invaluable. And in 

addition to the military uses of the 
airplane the ambulance service estab- 
lished by air through the use of a 
specially equipped ambulance plane 
has brought to the service of outlying 
posts the last word in speedy medical 
assistance and has been the means of 


An interesting Group at the Gordon Bennett Balloon Race at Geneva 


MITT TENT CT 


oll 


saving lives not only of members of 
the expeditionary forces but of any 
and all who might have need of medi- 
cal assistance. 


Conclusion of R.O.T.C. Students’ 
Camp at Mitchel Field. 

Twenty-three R. O. T. C. students 
from the Massachusetts Institute of 
Technology, who have been in camp 
at Mitchel Field for the past six 
weeks, departed from that station on 
July 26th. Major J. C. McDonnell 
and Captain Wm. B. Wright, Air 
Service, who were in duty at this 
station in connection with this camp 
and who have been for the past year 
instructors in the R. O. T. C. Unit 
of the above institute, remained at 
Mitchel Field to assist in the training 
camp for Reserve Officers which was 
already in progress at the conclusion 
On the Ra Or la ..Camp. 


New Altitude Record in Bombing 
Machine. 

Ascending to an altitude of 23,350 
feet in a Martin Bomber, Lieut. 
Leigh Wade, test pilot at McCook 
field, Dayton, Ohio, broke his own 
altitude record made several months 
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ago for an airplane carrying three 
passengers. Lieut. Wade performed 
his latest feat on August Ist., and he 
was accompanied by Captain A. W. 
Stevens, aerial photographer, and 
Sergeant Roy Laugham, observer. 

The bomber was equipped with 
a Moss supercharger. 

Contrary to most altitude trips, this 
flight was without any unusual inci- 
dent. The temperature was slightly 
below zero, while a wind, estimated 
at 100 miles an hour, was recorded. 
The flight took 2 hours and 15 min- 
utes. One hour and 52 minutes 
elapsed before the ship reached the 
ceiling, while only 23 minutes were 
required for the réturn) trip: 

Lieut. Wade believed that with sev- 
eral minor adjustments he can climb 
the Bomber to a higher altitude. 


Aerial Observation School Makes 
Fine Record. 


The most thorough course in fly- 
ing ever given to any Air Service 
class terminated at the School tor 
Aerial Observers, Post Field, Fort 
Sill, Oklahoma, on June 30, 1922. 

The course opened January 16, 
1922 with) 3-Captains;, 1 I “Hirst 
Lieutenants, one cadet from the 
Regular Army and one foreign offi- 
cer, Lieut. Shen from the Chinese 
Navy. The only changes in person- 
nel during the course were as follows: 
On February 14th, Cadet Wright 
crashed and was killed; on March 
15th Lieut. Zuniga Cooper, of the 
Chilean Army, was transferred to 
the Observation School from the 
Communications School; and on 
April 12th Lieut. R. L. Williamson 
was assigned to the School from 
Carlstrom Field. On June 30th the 
School graduated 15 regular officers 
and two foreign officers. 

The subjects covered in the course 
were Liberty Engines, Rigging, 
Artillery, Contact, Photography, 
Visual Reconnaissance, Radio, Army 
Regulations, Infantry Contact, Minor 
Tactics, Rules of Land Warfare, 
Gunnery and Flying. The technical 
part of the course was given in the 
Rigging and Motor Shops, and the 
theoretical part in the class rooms. 

The remarkable thing about the 
course was that, in spite of the great 
number of flying hours, there was 
only one fatal accident, and that oc- 
curred in the early stages of transi- 
tion work. . 

Night Flights of the AirshipC-2. 

The night flights recently made by 
the Airship C-2, one from Aberdeen, 
Md. to Philadelphia, Pa., and return. 
and the other from Bolling Field, 


Anacostia, D. C., to New York City, 
and return to Aberdeen, served as an 
ample demonstration of the ability 
of airships of this type to successfully 
negotiate long distance flights de- 
spite unfavorable weather conditions, 
and that they can be navigated suff- 
ciently close to the ground to pick 
up lights and land marks under such 
conditions, even when confronted by 
fog and rain, with relative safety 
to the passengers on board and to 
people on the ground. 

The first trip, the purpose of which 
was to make a night practice flight 
in order to give the crew some good 
experience in handling the ship at 
night preparatory to the trip to New 
York City, and at the same time to 
test the new type of bomb rack which 
is being installed on the ship, was 
started from Aberdeen Proving 
Grounds at 6:00 p.m. The crew on 
board consisted of Major James A. 
Mars, Captain W. E. Kepner, Ist 
Lieut) ES avmon,, Licuttaineae 
Parker, .R, Ova C. and Sergeant 
A. D. Albrecht. The bombing was 
conducted from an altitude of 2,000 
feet, dummy bombs being used, 
one weighing 300 lbs. and the 
others 100 lbs. The bomb rack 
functioned satisfactorily. 

Upon concluding the bombing prac- 
tice, the ship proceeded on a cross 
country flight to the Delaware River, 
and thence up this river to the vicinity 
of Philadelphia, Pa. It returned 
via. the same route and arrived at 
Aberdeen shortly after 11 p.m. 


In the early evening and for some 
time after dark, land marks were 
easily discernable, but around nine 
o’clock a thick fog was encoun- 
tered. The wind was quite dusty 
and rain fell at intervals. At times 
land marks were very hard to dis- 
tinguish, and only a few lights 
were visible. It was necessary to 
steer entirely by compass, but the 
course was held very accurately. 
The radio apparatus on_ board 
functioned splendidly, and commu- 
nication with the Aberdeen Prov- 
ing Grounds was maintained 
practically during the entire time of 
the flight. 

The appearance of the ship at 
night over the various cities and 
towns en route apparently created 
considerable excitement, as evidenced 
by the flashing of small searchlights 
and the burning of some flares at 
various times, evidently for the pur- 
pose of attracting the attention of 
the aeronauts. The trip was made 
in a northeast wind, which was 
blowing at the rate of about 15 


miles an hour, at times rising to a 
higher intensity, the average alti- 
tude maintained being between 
1,000 and 1,200 feet. 

In commenting on the trip, Major 
Mars stated that altogether it was a 
very enjoyable and instructive prac- 
tice flight, and he sees no reason why 
a ship of the C-2 type should not 
operate very successfully at night 
under average conditions. 

On the following day, the C-2 
took off from Bolling Field at 4:30 
p.m. and arrived in New York 
City at 11:30 p.m., standard time. 
Very good visibility was had while 
over Philadelphia, and the ship 
flew over the Quaker City about 
20minutes. After passing Tren- 
ton, N. J., heavy fogs and rain were 
encountered. Flying across the 
mouth of upper New York Bay at 
about 600 feet altitude, the lights 
of the bay could not be seen, and 
it was not until Coney Island was 
reached that any lights ‘were 
picked up. The ship next flew 
over New York City at an altitude 
of 500 feet, but again fogs were 
encountered and the lights of the 
city could not be seen. It hovered 
over the city for about one and one 
half hours, being alternately in and 
out of the fog, and while circling 
the Statue of Liberty it was picked 
up by the searchlights at this 
point. 

The radio apparatus on board 
functioned until Trenton was 
reached, so that while the C-2 was 
over in New York City no radio 
communication was possible. 

The return to Aberdeen was made 
without incident and the ship landed 
at 5:30 a.m. July 28th. 

An Aviation Beacon 

A representative of the Lawrence 
Sperry Aircraft Corporation recently 
visited McCook Field, Dayton, Ohio, 
for the purpose of demonstrating in 
connection with night flying a new 
truck and searchlight combination 
known as the Sperry Duplex Truck. 
The purpose of this light is to serve 
as a beacon to mark landing fields for 
night-flying airplanes. The light, 
which is of high intensity (three hun- 
dred million candle power), with a 
reflector measuring 36 inches in dia- 
meter, is the same type as that used 
on battleships at sea, but this is its 
first adoption tor land purposes. 
By its radiation a landing field should 
he located from 75 to 100 miles away. 
The engine of the truck performs 
double duty, serving as power for the 
truck when in motion and for the 
searchlight when the truck is still. 
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A Million Kilometers Without 
Accident. 


One million kilometers (621,370 miles) 
of flying with passengers, freight and 
mail were completed by the Royal Nether- 
lands Aeroplane Company on July 22, 
1922, says consul Mahin, Amsterdam, in 
advices to the Department of Commerce. 

Not a single accident has occured, the 
consul reports. This company has a daily 
service between Amsterdam and Paris 
and a twice a day service between Amster- 
dam and London. The distance over 
each of these routes is approximately 300 
miles. 


Cross Channel Traffic. 

The returns of air traffic on the cross- 
Channel routes to Paris, Brussels and Am- 
sterdam, during the three months April- 
June, are now available from the Air 
Ministry. 

During this quarter 764 machines de- 
parted from the London Terminal Aero- 
drome, Croydon, and 768 machines arrived, 
the total number using the aerodrome on 
Continental. services being 1,532. This 
is a considerable increase on the figures 
for the same period last year, when 506 
machines departed and 495 arrived. 

The majority of machines were of 
British mationality, belonging to the 
Handley Page Transport, Ltd. the In- 
stone Air Line, and Daimler Hire, Ltd. 
The figures by nationality are :—British, 
915; French, 228; and Dutch, 189. Last 
year British machines numbered only 246 
out of a total of 1,001 machines using 
the aerodrome. 

The total number of passengers carried 
during the period was 3,128, and is a 
slight decline on the total of 3,565 carried 
a year ago. The proportion carried by 
British companies has, however, greatly 
increased, 2,402 travelling in British 
machines against 1,653 in the same period 
last year. British traffic therefore amount- 
ed to 76.8 per cent. of the total, whereas 
last year it was only 46.4 per cent. 

The total weight of goods carried by 
aircraft to and from Croydon was 144 
tons, which is a large increase on last 
year, when the figure was 56.9 tons. 
Half of this total was carried by French 
machines, but the British share of the 
traffic shows the largest proportionate in- 
crease, 53.6 tons having been transported 
by British machines against 49 tons a 
year ago. 

The efficiency of British air service 
continues to be of a high standard, In 
April the efficiency of flights made and 
completed within four hours by British 
machines on the London-Paris route was 


92.3 per cent. For May the figure was 
the same, and for June it rose to 95.2 


per cent. The figures for French machines 
during the same period on the same basis 


were :—April, 71.3 per cent.; May, 85 per 


cent.; and June, 79.1 per cent. © 
Not withstanding these figures it has 
to be noted, however, as stated in the 


last half-yearly report on Civil Aviation, 
that a considerable increase in traffic is 
essential if Air Transport firms are to 
obtain a commercial basis of operation, 


the passenger accommodation occupied 
on British machines being only 37 per 


cent. in April, 30 per cent. in May, and 
31 per cent. in June, and the useful cargo 
capacity used only 44 per cent. in April, 
44 per cent. in May, and 40 per cent. in 
June. 


Italian Airplanes and Airships in 
Brazil. 


The Minister of War, Hon. Soleri, has 
decided to send a series of the most 
modern airplanes and hydroplanes to the 
International Exposition'of Rio de Janeiro. 

He has also decided to send several 
types of small airships, that have been ex- 
perimented with success, during the last 
stages of the war and after the Armistice. 

The planes will be furnished by the 
Army and will be piloted by Aviators of 
the Air Service. 

The Hon. Soleri has forwarded a cir- 


cular to all the Italian Constructors of 
Airplanes and Airships inviting them to 


send the most modern types of planes to 
the Capital of Brazil, in order to uphold 
the prestige of Italian Aviation. 


Napier Performance. 


The Napier-engined D.H. 34 machines 
at present used by the Daimler Airway 
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fnternationel Air Traffic Association in Convention at Gerace Denmark 


Company carry out a double return jour- 
ney between London and Paris each day, 
and during the month of June for the 
first time in one week this double return 
journey was made each day for five days 
by the same engine and machine, and it 
says much for the reliability of the 450 h.p. 
Napier engine that at the end of the week 
—after having completed 4,600 miles in 
that week—it was running as smoothly and 
efficiently as ever.—lLondon 
TIMES. 


Financial 


France—Spain Postal Service. 

It is announced that the Spanish Goy- 
ernment has given its consent to the inau- 
guration of an aerial postal service between 
France and Spain. An agreement is be- 
ing drawn up between the Spanish Gov- 
ernment and the Latecoere Company, which 
will undertake the transport of mails to 
and from Spain by utilizing the airplanes 
already plying on the Toulouse-Casablanca 
route, which land at Barcelona, Alicante 
and Malaga. It is also likely that an 
agreement will be made with regard to the 
transport of goods by air between France 
and Spain. 


Danish Progress 

The Danish Airship Co., having ob- 
tained official guaranty for one-half of a 
possible deficit, is arranging express traffic 
connections with Central Europe. The 
company is to take certain mail in ex- 
change for the Government’s promise of 
assistance. 

The daily service to Hamburg can take 
300 kilos of freight or three passengers, 
but the route is established only with the 
idea of taking freight and mail. Germany 
will furnish three and Denmark three of 
the machines used on the copemaget 
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Hamburg line. The Danish planes are 
rebuilt and improved DeHavilands, 

Another air route, embracing Essen, 
Brussels, London and Paris, is expected 
to be opened the Ist of July. 


Bristol Performance. 
Remarkable results have been achieved 
in Paris during the tests of an English 
aero engine by the French Air Ministry. 
The engine is the 400 h.p. “Bristol” Jup- 
iter radial air-cooled engine, and the per- 
formance and reliability shown has never 


been equalled in France. For’ five periods 
of non-stop runs, during which, according 


to the French official report “the engine 
behaved itself perfectly and there were 
no replacements of any sort”. For half 


an hour at the beginning of each period 
the engine was run at full power—in each 


case over 400 HP and at nine-tenths full 


power for the remainder of the period. 
These results are the more remarkable 


when one reflects that if the engine were 
fitted to an aeroplane, each non-stop period 
represents over 1,000 miles of travel. 

Some few months ago it was recorded 
that the Jupiter engine had passed the 50 


- hours endurance tests laid down by the 
British Air Ministry—the first air-cooled 


engine to do so. 

The French, always keen judges of 
purposes the tests mentioned were called 
interested and soon afterwards it was 
announced that the largest aero engine 
makers in France, the Gnome & Rhone 
Company, had obtained the constructional 
rights for France and neighbouring coun- 
tries. 

Before acceptance for French official 


purposes the tests mentioned were called 
for. To the official report is added the 


remark that the 50 hour period of test 
might have been doubled so far as the 


engine is concerned. 

These results have been achieved by the 
makers, the Bristol Aeroplane Co. Ltd. 
after nearly four years of unflagging re- 
search and experiment. The fact that 
they have now evolved an engine of 400 
h.p. weighing only about 134 lbs. per h.p. 
and of unequalled reliability marks an 
epoch in aviation. The engine is already 
used in certain of the aircraft seen by the 
public at the Aerial Pageant and this num- 
ber will doubtless be increased. Com- 
mercial machines with this power unit are 
also in construction. 


British aero engines have deservedly 
gained a reputation as the finest in the 


world and the success of the Jupiter en- 
gine in France adds yet another link to 
the chain. 


A Siddeley Success. 


The Armstrong-Siddeley 325 h.p. radial 
air-cooled engine known as the Jaguar has 
just very successfully completed its official 
Type Test under Air Ministry observa- 
tion. This particular test was made under 
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the new regulations which call for the 
whole of the 50 hours’ test being made in 
10 hour non-stop runs and the Jaguar is 
the first air-cooied engine—if not the: first 
engine of any type—to pass the British 
tests under this rule. 

The performance on test was most satis- 
factory, and both fuel and oil consump- 
tion were extremely good. Full details 
of the test and a description of the engine 
will be given in the immediate future. 


Aeronautical Map of Italy 


The Secretary of State, recognizing the 
need of an aeronautical map of the King- 
dom, that would offer informations and 
exact references to aerial navigators; 
considering that only a public contest 
would give the best results; hearing the 


opinion of the Council of State; decides: 
Art. 1-To, ban a competition for the 


edition of an aeronautical map of Italy. 
The conditions are fixed on this brief. 


All the Italian citizens can participate to 
the contest. 


The following prizes have been assigned 
to the contest: 


Ist. prize-Lire 20,000 

2nd prize-Lire 10,000 

3rd prize-Lire 5,000 
Art. 2-The contestants will have to 
present the original or the lithographic 


production of the sheet of the future aero- 
nautical map of Italy and precisely the 


one comprised between 8 and 9° of longi- 
tude East Greenwich, 45° and 46° of 
northern latitude. Said sheet should be 
countermarked with a' motto and addressed 


to the Ministry of War Superior Command 
of Aeronautics: Civil Service Section 
with a sealed envelope bearing the same 


motto, enclosing a card with the name, 


surname, paternity, address of the con- 
testant and again the distinctive motto. 
Art. 3-The time for presenting the 


work expires October 31st, 1922. All 
the works delivered after such date will 
be returned. 

Art. 4-The examination jury will con- 


sist of: the Director of the Geographical 
Military Institute, of a delegate of the 


Hydrographic, Institute of the Royal 
Navy, a representative of the Aeronautical 
Inspectorate of the Royal Navy and an 
authorized member of the National Sport 
Associations. 

Art. 5-The works which will be awarded 
prizes will become the exclusive property 
of the Military Administration, who will 
use them for the edition of the aeronauti- 
cal map of Italy, making if necessary, 
changes and additions so that the map 
will answer better the purpose destined 


to. The other works will be returned to 
the owners. 


Caproni Metal Plane. 

The Caproni firm announces that they 
have completed a new type of an all 
metal aeroplane. 

This news has met with great favor in 
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the Italian aeronautical circles. 
It is said that the public experiments 
with the new Caproni will be made soon. 


Germany’s Reply to Restrictions 
From Berlin it is reported that the Ger- 
man Government has sent a note to Den- 
mark, Norway, Sweden, Holland and 
Switzerland informing the respective gov- 
ernments that only aeroplanes conforming 


with the restrictions placed upon German 
aircraft will be permitted to cross the Ger- 


man frontier. This is a clever move on the 
part of the German Government, and ob- 
viously intended to reduce the handicap 
which the restrictions of the Allies places 
upon German civil flying. If any of these 
countries wish to run services into Ger- 
many they can now only do so by using 


machines of as low power and fuel 
capacity as those to which the Germans 
themselves are restricted. 


500-Aeroplane Fleet Planned by Britain 
With no limitation of air armaments in 


sight, Great Britain now plans to build a 
fleet of 500 aeroplanes for home defense 
Critics of the extension of the air fleet 
regard it as putting a premium on air arma- 
ments. 

Premier Lloyd George announced this 
big building program in the House of Com- 
mons, saying the decision to do so resulted 
from an inquiry by the Committee on De- 
fense of the Empire. At the present time 
Britain has thirty-one squadrons, only 
twelve of which are in the British Isles. 
France, however, will have at the end of 
next year fully 220 squadrons, besides sev- 
eral hundred machines which can be drawn 
from civil aviation in the event of an 
emergency. It will cost nearly $10,000,000 
annually to maintain the new British home 
defense air force. 

The Premier indicated that if necessary 
there would be a further extension of the 
air service. It is understood orders for 
aero engines will be divided among five 
firms. 


Aerial Mail from Germany to Russia 


The aerial mail service initiated on May 
6 from Hamburg via Stettin to Danzig, 


Konigsberg, Kovno, Riga, and Moscow, 
has made a marked reduction in the time 


required for delivery of mails between 
Germany and Russia, according to recent 


dispatches from Consul Huddle, Hamburg. 
The saving amounts to 24 hours in mail 


for delivery to Kovno, and 36 hours for 
mails to Riga. In addition there is a saving 
of 5 hours time in the Danzig and Konigs- 
berg mails. 

A daily service from Hamburg to Kovno 
is maintained, and from Kovno to Riga 
the trips of the mail planes are on Tues- 


days, Thursdays, and Saturdays. From 
Konigsberg the planes leave on Thurs- 
days and Sundays to Moscow, the flying 
time to Moscow being in the neighborhood 


of 37 hours. 
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MODEL 
NOTES 


mae “COOK 42” HYDRO 
HE “Cook 42,” designed by Ellis 
C. Cook, second prize winner in the 


National Model Aeroplane Competi- 


tion for hydros and duration record holder: 


for twin-screw hydros, is constructed along 
orthodox lines. Although designed in the 
winter of 1914-1915 it was not completed 
until just prior to the hydro competition. 
It is of the common “A” frame design 
with the 1-1-0 P2 wing and propeller ar- 
rangement. The float system is of the 
familiar 0-2-1 system. The model is fairly 
light, weighing, when complete, 3.33 
ounces, of which 1.2 ounce is rubber motor. 


Frame and Chassis : 
The frame is built up of two white pine 


strips 3834” long and 5/16” x 4%” in cross 
section. They taper towards the ends 
where they are only 1%” and 3/16” high in 
the front and rear respectively. The strips 
are braced by three “X’s” made of 3/16” 
x 3/64”, streamlined. These prevent any 
bending tendencies in a sideward direction. 

The propeller bearings are small 
streamlined forgings of light weight. They 
are bound to the frame with thread and 
coated with a celluloid solution. The front 
hook is made of No. 16 piano wire bound 
to the frame. 

The chassis holding the floats is made of 
3/32” bamboo bent to shape and bound to 
the frame. The floats are attached to the 
chassis by rubber bands, the angle of the 
front floats being adjustable. 


‘ : Wings 
The main wing has a span of 36” and a 


chord of 5”. It is constructed of two white 
pine beams 30” long with bamboo wing 
tips. The ribs, seven in number, are also 
of bamboo and are spaced 414” apart. The 
elevator, or front plane, has a span of 14” 
and a chord of 3%”. 

The framework of this wing is entirely 
bamboo. The entering edge is given a 
slightly greater dihedral than the rear 
edge, so that the angle of incidence at the 
center is slightly less than it is at the 
tips. In this manner the added incidence 
in the front plane is obtained. Both wings 
are fastened to the frame with rubber 
bands. 


Floats i 
The two front floats are spaced 8” apart 


and are of the stepped type. The step is 
314” from the front and is %” deep. The 
two front floats are separated by two bam- 
boo strips tied to the rounded portion. of 
the under-carriage by small rubber bands. 
By sliding these strips back and forth, the 


angle of the floats may be altered to suit 
conditions. 

The floats are built up of two pieces of 
yery thin pine for sides, separated by small 
pieces of wood about half the size of a 
match in cross section. The floats and 
wings are covered with chiffon veiling 
waterproofed with a special preparation. 
This makes a watertight and strong con- 


struction without any undue weight. 
Power Plant 


The two ten-inch propellers with which 
the model is equipped have a theoretically 
twelve-and-one-half-inch pitch. They are 
carved from blanks 14” thick and have 
blades with a maximum width of 1” at a 
radius of 3”. The shafts are made of 
No. 16 piano wire, and have small washers 
for bearings. 

Each propeller is driven by three strands 
of 44” rubber. The rubber is given about 
1,700 winds, and turns the propellers at 
1150-1200 R. P. M. when in flight. When 
not in flight the R. P. M. is considerably 
less, or about 750. 


When in flight the model seems to be 
somewhat overpowered, although this is 
not the case. It takes but two or three 
feet of run to leave the water, and climbs 
at a very steep angle to an altitude of 
about 125 feet. The motors unwind in 
85-90 seconds, the glide making up the 
rest of the flight. From a duration stand- 
point its flights have been very consistent 
out of six timed flights, four have been be- 
tween 98 and 100.6 seconds, which is some- 
what unusual for a model which makes 
good duration. 


Characteristics and data relating to some 
of the successful models of Illinois Model Aero 
Club members: 


Name of Designer and 
Type of Machine 
oc a 
aye Oe §,9 Oro 
Bs | ame tl ae 
eh bee en A 
Wing area (sq. ft.).......-| 1.39 ne .92 .92 
Total weight (ozs.).......| 3.33 1.75 | 1.96 | 1.61 
Wing loading (wet./area).| 2.4 A721 | ee 
Duration of flight (secs.). .| 100 116 |230.8 | 207 
Weight of rubber (ozs.)...| 1.2 6 88 68 
Resistance geet a Se 4.5 EVA |! if 6.3 
Thrust, ea ropeller 
AGG Ae ok MO. «37 [mde te. . Ate 
ler disk area (sq. 
Propels eee amis, | 78:5 | Seomnaze 
Air pitch speed (ft. per sec.)| 20 14/805 noereee0 
Effective pitch (per cent)..| 63 59 oaetee leo? 
Revolutions of propeller. .| 1700 | 1500 }......]..... 
Leth. of rubber (feet).....| 3.33 | 3. 1 3 3 
Propeller diam. (inches)...| 10 10 13 12 


eee 


Reader of Aerial Age in South America 
Buliding Novel Gliding Machine. 
From Uruguay, South America, a re- 


port has reached Aerial Age describing a 


gliding or soaring plane being constructed 
by Hector Symonds, a novel feature of 
this glider which is nearing completion, 
is the employment of a small engine to 
give the wings a flapping motion. The 
design is copied from nature as far as 
possible, the Eagle being chosen as a 
model. 

Calculations indicate a lifting force of 


400 pounds. The dimensions are: 

Wing spread, tip-to-tip............ 42 feet 
Eengthitipsotatail tomioseusua ne: « 15 feet 
Height with wheels in position...... 7 feet 


Chord, (min. O Lt.,) maximum....10 feet 
Incidence Angle, (variable) 0 to 10 degrees 


Radius of Flap at wing tip......... 8 feet 
Weight per square foot....... 11% pounds 
Lifting surface of wings....... 240 sq. ft. 
Aeravof  tailaysaetns oot ee eet 30°sq.-ft.. 
Engines soot Ce Onee eck Gy) Bl, 1 


Instead of using a propeller» flapping 
wings will be used, which is believed to 
be sufficient for “taking off.” The engine 
will turn at 800 to 900 R. P. M., geared 
down to a crank turning at 30 r. p. m., to 
which the wings are attached. 

Balancing in the air is to be accomplished 
by increasing the incidence of one wing 
while decreasing the angle on the opposite 
wing? Ascension to be made by increas- 
ing the angle of both wings, and descent 
by flattening the angle. 


The Mechanical Properties 
of Metals 


HE mechanical properties of metals 


may be most simply studied by con- 
sidering the phases through which the 
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ynaterial passes when continuously loaded, 


say, in tension, until rupture takes place. 
Mild steel may be taken as an example. 

If a steel bar is subject to an increas- 
ing load it at first stretches almost im- 
perceptibly; if during this period the 
load be removed, it returns to exactly its 
original length. Thus it acts practically 
as an exceedingly stiff spring. During 
this phase it obeys “Hook’s Law,” which 
states that stress is proportional to strain. 
This law is usually written {=Ed, where f 
is the stress in pounds per square inch, 
d the strain expressed as a fraction of the 
original length, and E is the ratio termed 
the “Modulus of Elasticity.” 

Suppose that the load be continously 
increased. A point is necessarily reached 
when the law breaks down. This is called 


the Yield Point. Up to the yield point 
the material is elastic, and on removal of 
the load reverts to its original size. 
Loads occassioning stresses beyond the 
yield point, however, cause the materials 
to take a permanent set. 

A stress termed the Ultimate Stress, 
considerably greater than the yield. stress, 
has to be applied before the material 
ruptures. Elongation between yield point 
and fracture may be considerable, depend- 
ing upon the nature of the material. 
Failure finally occurs owing to local con- 
traction at. the weakest section. 

A material which stretches consider- 
ably between the elastic limit and the 
point of ultimate failure is said to be 
ductile, This property is of great im- 
portance. Although the stresses in material 
under normal working conditions are well 
below the elastic limit, when excessive 
stretches occur which are liable to cause 
failure, the effect of ductility is felt. A 
ductile material has to give considerably 


before failure, and in so doing may avert 
failure by throwing part of its load on to 
other members of the structure. 

Where sudden loads are anticipated 
ducility is essential. Cast metals as a 
rule have little ductility. They fail im- 
mediately after the yield point is reached. 

The effect of stressing materials beyond 
their elastic limit is of interest. It is 
usually to harden them, that is, to raise 
the yield stress and to reduce their duc- 
tility. This effect is made use of in the 
manufacture of wire and sheet. These 
are rolled down from billets, the material 


being annealed from time to time to 
soften it. If the finished sheet is not 
finally annealed it will be much harder 
than the original material. 

Fine steel wires may have an ultimate 
strength of well over 100 tons per square 
inch. Aluminum sheet likewise may have 
a strength of 15 tons per square inch, 
though the same material annealed would 
only stand 6 or 7 tons per square inch. 
A copper pipe that is bent or hammered 
is affected in exactly the same way. The 
ductility of materials can usually be re- 


stored by means of suitable heat treatment 
—steels by annealing, copper by quench- 
ing. 

The effect of heat on the mechanical 
properties of metals is exceedingly im- 
portant, particularly in the case of alloy 
steels. As working and heat have so 
great an effect on the properties of 
materials, care must always be exercised 
in subjecting parts to either. If a special 
steel axle tube, for example, be brazed, its 
mechanical strength at the point heated 
may be reduced by half. 

When materials are subjected to con- 
stantly alternating stresses they become 
“fatigued.” Engine parts are particu- 


Latest List ot Model Aeroplane Records 


Supplementing previous lists of model 
aeroplane flight records published in 
Aerial Age, the list below gives the most 
recent records, corrected to the date of 
September, 1922: The list has been com- 
piled by the Illinois Model Aero Club of 
Chicago, Ill, whose members have held 
the majority of records for several years 
past. 

Some of these records will no doubt 
stand unbeaten for some time, but in many 
cases they can be equalled by those hav- 
ing the patience and skill acquired by I, M. 
A. C. members. The records are being 


shattered one by one, for the I. M. A. C. 
members are not content to let the records 
stand for any length of time. This friendly 
rivalry evidenced in the spirit of this club 
is one of the principal factors promoting 
its growth which can well be adopted by 
the more recent model clubs. 

The I. M. A. C. offers its assistance to: 
all interested in the scientific sport of 
model flying, and further mformation is 
to records etc. is available to those who 
direct their inquiries to Mr. Warren H. 
DeLancey, Secretary of the I. M. A. C., 
Auditorium Hotel, Chicago, Illinois. 


LIST OF WORLD’S RECORDS FOR RUBBER 
DRIVER MODEL AEROPLANES 


Type of model Kind of contest Record _ Held by 
Twin Pusher, Hand Launched......... Durationssene 265 Seconds. 2 eae R. Jaros. 
Twin Pusher, Hand Launched......... IDistancessntere 53377 Peete 7 ocane Thomas Hall 
wink Pushers: RorOmGae... wacte renee (Dirationieeseeeeer 2097 Secondsee nme R. Jaros 
wine lashes Oma. serie Distances eereris A290) Heete. tyne W. Schwietzer 
Twin + Pusher, lydiome. ....2- ae. Durations 172s Seconds) ge eee B. Pond 
Tractor, Hand Launched......... Duration ero 240 Seconds....... D. Lathrop 
Tractor, Hand) Waunched... 2.20: Distances ccc: 2465s: Heet.:...%8)0.c eee B. - Pond 
Tractor, Re OF Gere . Diunationteneecernee 22/4. Seconds. 4... ane P. Breckenridge 
Tractor, Re (ON Gite. «cee Distancesse. ence 2685) -E C6 tavas, sled ties P. Breckenridge 
Tractor shiv dro gem «ase Durations eee 116. Seconds)na- sce L. Hittle 
Indoors) Hands Haunehed.- >. ./acneae Durations. ocemecece 170: Seconds’. ..ee B. Pond 
Scale “Model. apes. « Dirationgiste: ent « sen, 21 Seconds... ieee Soe R. Jaros. 
larly liable to fatigue. A _ constantly 


vibrating wire is another example. Alter- 
nating stresses much below the yield 


stress of the material cause a gradual 
crystallisation or coarsening of the struc- 
ture of the material, which reduces its 
strength considerably and robs it entirely 
of its ductility. Provided that a suffi- 
ciently low stress is used, it appears that 
an indefinite number of alternations of 
stress are possible without ill effect. 
The Orenco Fighter Model. 


The Orenco Fighter makes a very pretty 
model, especially if all details are used in 


the construction. 

A model of this machine was built from 
plans published in the March 14, 1921 
issue of Aerial Age, by A. I. Mead of 
Norwalk, Conn. More detail has to be 
gone into in order to achieve a realistic 
appearance for exhibition purposes. The 
model having movable rudder, stabilizer 
and ailerons? The rubber and stabilizer 
being adjusted by screws from beneath 
the cockpit and the ailerons in the same 
manner. 


The radiator, dummy motor and the 


top of the fusalage are of balsa. They 
are all removable as are the wings. 


The motor stick is attached to. the radia- 
tor, then making it easy to remove and 
repair the rubber band motor, which is 


composed of twenty-five feet of one 
eighth (4%) inch flat rubber, driving a 
ten inch, four blade propeller. The two- 
blade propeller is used for exhibition pur- 
poses only. 

Though weighing exactly one pound, 
complete, the model has made flights of 


about one hundred and: fifty feet at a. 
high rate of speed. : 


‘Enlargement of Activities 
Chanute Field. 


Chanute Field, Rantoul, Ill, is a - 
busy place nowadays. Since the ar- 
rival of the Communication School 
from Post Field, Fort Sill, Okla., and 
the Photographic School from Lang- 
ley Field, Va., the already busy rou- 
tine of the post has been considerably 
enlarged. The question of room to be 
alloted to these various schools for | 
purposes of instruction is somewhat 
of a problem, but is being met by the 
erection of additional steel hangers, 
One hanger has already been com- 
pleted, and. three others have been 
contracted for. The erection of sev- 
eral hangers in addition to this. 
number is contemplated in the near. 
future. 

Among the new officers reporting 
at Chanute Field for duty with the 
Photographic School are Captain W. 
C. Wheeler, Air Service, Command- 
ing; and Ist. Lieutenants Robert 
Cronau, J. P. Hodges, Stewart W. 
Torney and E. B. Robzien. 

The, school detachment consists of 
25 enlisted men. Wtih the exception 
of Capt. Wheeler, all of the above 
officers, came by airplane, ferrying 
over photographic planes from Lang- 
ley Field. 
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Photo below shows one of the air yachts— 
taking off from the water 


< Loening Air aan 
V. alsparred of Course ! 


JOENING 


OFFICE AND FACTORY AERONAUTICAL TELEPHONES 
Bist STREET AND EAST RIVER ENGINEERING VANDERBILT 6647, 6648, 6649 
NEW YORK CITY CORPORATION CABLE ADDRESS 
“MONOPLANE' NEW YorK 


New York, N. Y. 


August 11th, 1922 
Messts. Valentine & Company 


New York, N. Y. 


Gentlemen: 


Enclosed please find photographs of the Loening Air Yachts 
from which you will be able to obtain the necessary information 
for a drawing. 

Valspar has been used on Loening Air Yachts constructed 
for Vincent Astor, Esq., Harold S. Vanderbilt, Esq, R. W. 
Judson, Esq., and the Wright Aeronautical Corporation, and has 


given great satisfaction. 


Very truly yours, 


y 


Vice-President and Treasurer 


Sooo 


ry VALENTINE’S VALENTINE & COMPANY 


Largest Manufacturers of High-grade Varnishes in the World 
ESTABLISHED 1832 


New York Chicago Boston ‘Toronto 
London Paris Amsterdam 


W. P. FULLER & Co., Pacific Coast 


S20 eee 


The Varnish That Won't Turn White 


VOCUCCO CPUC CCE CEEE CEP CE EEE EEE EEO eee Cent 
TE 
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Fly at Our Expense! 


World’s F amor Adelle Planes 


The unparalleled record of Ansaldo Aeroplanes for long distance 
flights, speed and endurance is known to everyone and our offer for a 
limited time of these sterling planes at less than half the cost to pro- 
duce in Italy without adding freight, customs or license fees—truly 
means the buyers are flying at our expense. 


ACT AT ONCE IF YOU WANT 
The Best Ship at the Lowest Price 


Ansaldo Two Seaters $2,200 
Ansaldo Six Seaters 7,000 


Model A—300-C Six-Place Aerial Transport 


Absolutely latest commercial type aeroplanes ready to fly from our 
hangars, Curtiss Field, Mineola, Long Island. 


AERONAUTICA ANSALDO 


59 Pearl Street, New York City 


October, 1922 AERIAL eee 1 eee eee ACE UU Ue 


- Wherever aeronautical engineers or the traveling 
public gather and discuss Commercial Aviation in 
America, the outstanding feature of their talk is that 


the predominant Company today is AEROMARINE 


- This enviable reputation has been earned by the products 
of the AEROMARINE plant at Keyport, New Jersey, the sales 
promotion and educational campaigns carried on throughout 
the United States by the AEROMARINE ENGINEERING & 
SALES COMPANY and the brilliant performance of the 
AEROMARINE AIRWAYS, the largest commercial, aerial 


transportation Company in the world operating flying boats. 


The public has faith and confidence in AEROMARINE. The 
white flying boats with their distinctive black tails are known 
all over the world as dependable, safe aircraft, properly 
manned and operated. 


You can own and operate an AEROMARINE flying boat - we 
have a limited number of the FAMOUS AEROMARINE-NAVY 
HS LIBERTY ENGINED TYPE for sale at reasonable prices. 
Write for illustrated, descriptive pamphlet and booklet “What 
They Say About The Aeromarine Flying Boat Service’. 


Engineering and Sales Co. 


1800 Times Building, New York 
“Be Sure it’s an Aeromarine” 
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Robertson Aircraft Corporation Offers 


Canuck, newly covered With Grade “*A’’ Linen, 
treated with four coats Titanine Nitrate 
dope, and two coats of Spar Varnish, with 


CS! 


aa 


overhauled OX5 motor............ .. ++ $900.00 
Sturtevant, new, with used 250 H.P. Isotta- 
Fraschitia, motor are itie cls cheichalcus ote ehclonerne 1,000.00 


Standard—three-place—with overhauled 150 | 

H.P. American-made Hispano-Suiza motor. . 1,500.00 . 
JN4H—three-place—new fuselage, wings new- 

ly covered with Grade ‘“‘A’’ Linen treated 

with four coats of Titanine Nitrate dope, and 

two coats of Spar Varnish, with overhauled 

150 H.P. American-made Hispano-Suiza 

pKelois 4 CERISE O.6'o 6 Oifigae 6 ano 6 OG.B.00 2,000.00 
New, used and overhauled OX5, Hispano-Suiza, 

Sturtevant and Isotta-Fraschina motors, rang- 


ing im price from.jq-weeree «cs $100.00 to $900.00 
We have purchased almost 100,000 JI-Standard 


parts at extremely low prices. You will be 
given the benefit of these low prices. A very 
few items are listed below. All others are 
correspondingly cheap. 


s 


EKA 


Sidé Cowlings. .......- $1.50 a pair 
Wind *Shields*>. een i 
Rudidér8 4523 2s... 38% 2.00 


oe ee ee ew oo © 


Canuck and Jenny wings, uncovered ........ 
‘ss a “ 4 covered, Grade 
**A”’ Linen, four coats of Titanine Nitrate dope, 
two codts jopar Varnishes 6 le inti Genenenene 60.00 


We carry a complete line of all Titanine Dopes, as well as 
Aeroplane Supplies and Parts. 


ROBERTSON AIRCRAFT CORPORATION 

5248 Oakland Avenue Saint Louis, Missouri 
Hangars .& Flying Fields : 

Municipal Field, Forest Park Padget 

St. Louis Flying Club’s Field St. Louis Flying School 
At Bridgeton, Missouri. St. Louis Supply Depot 
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PRICES CUT AGAIN 


OUR GOAL IS 100 PLANES 
BY SEPTEMBER 1st 


NEARLY 60 SOLD SINCE JAN. 1st, 1922 


Developed and Built for How Can We Do It? 
the United States Navy 
in1918 


We buy our ships in lots of 20 to 40 ata 
price that is right, our overhead expense 
is almost nothing and we are satisfied with 


Entered in the Curtiss Marine Trophy Races at a very small profit. 
Detroit. October 7-14, 1922 Single seaters ........ $450.00 to $600.00 
Used 2 seaters ........ $500.00 to $650.00 
The Embodiment df Speed. Stability and aoe ; pete SE ee eee ee ee shar 
Uintailine serie ew’ 3.seatefs) Ye) 3 tek eee $950.00 


Planes are set up ready to fly away or F. O. B. cars 
Free instruction if you need it. 


Gallaudet Aircraft Corp’n. CHAMBERLIN AIRCRAFT 


East Greenwich, R. I. 
NEW YORK AIR TERMINAL 


| 
—== 7. QS HASBROUCK HEIGHTS, N. J. 


October, 1922 
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Fokker Commercial Air- 
planes Have Flown 1,000,- 
000 Miles on European Air- 
lines During the Past Two 
Years With 100% Safety. 


THREE SEATER BIPLANES 


and 


SIX SEATER MONOPLANES 


In New York, For Immediate Delivery 


CONTRACTORS TO THE U. S. ARMY AND NAVY 


(Continued from page 498) 
effort should be made to plan for the 
future even if the immediate equip- 
ment is very modest. Although the 
aircraft industry is moving. very 
slowly at present, it is growing never- 
theless. There is no doubt that the 
tightness of funds, which came as a 
result of the war, has had much to do 
with the slowness of this growth. 


The condition of financial stringency 
is passing and money rates are rapidly 
returning to normal. With money 
rates back to normal, those somewhat 
speculatively inclined will become dis- 
satisfied with the usual low interest 
rates on gilt-edge investments. Such 
people may be expected to cast around 
for new investment fields offering 
greater returns, even if somewhat 
speculative, and the operation of air- 
craft on a comprehensive scale is very 
sure to attract their attention. » At the 
same time, it has already been demon- 
strated that aeroplane transportation 
can be made to pay even on a com- 
paratively small scale when properly 
managed. As the scale of operation 
is increased, with growing traffic, the 
revenue will increase very rapidly. 


Considering all of this, it is by no 
means unlikely that the much-looked- 
for recovery of the industry will 
comes suddenly when it does come. 


286 FIFTHLAVE., NEW YORK, 


A New School Group in the Air 


Service. 


Orders have been issued creating 
a new group in the organizations of 
the Air Service, to be known as the 
10th Group (School), to be located 
at Kelly Field, San Antonio, Texas, 
and to consist of the following organ- 
izations : 

39th Squadron (School) Pursuit 

40th Squadron (School) Bombard- 

ment. 

Alst Squadron (School) Attack 

42nd Squadron (School) Observa- 

tion 

43rd Squadron (School) Service 

13th Air Park 

22nd Photo Section 

10th Group Headquarters Detach- 

ment. 

Major, John N. Reynolds, Air Ser- 
vice, will be in command of this new 
Group, which is to form the Ad- 
vanced Training School of the Air 
Service. In its organization, it is con- 
templated that each of the present tac- 
tical groups of the Air Service shall 
furnish the nucleus of the new 
squadron which is to carry on its 
specialized work in the school. 
With this in view, the 2nd Group 
(Bombardment), which has been 
transferred to Langley Field, Va., 


AND AMSTERDAM 


has left some 14 officers and 100 
enlisted ment at Kelly Field to 
form the nucleus of the 40th 
Squadron. The lst Group (Pursuit), 
formerly at Ellington Field and lately 
transferred to Selfridge Field, Mt. 
Clemens, Mich., is transferring some 
10 officers and 100 enlisted men to 
form the nucleus of the new 39th 
Squadron. The 3rd Group (At- 
tack), Kelly Field, will furnish the 
nucleus of the 41st Squadron. Seven- 
teen officers and 350 enlisted men are 
being transferred from Post Field, 
Fort Sill, Okla., to form the nucleus 
of the new 42nd Squadron, the 13th 
Air Park and the 22nd Photo Section. 
About 100 enlisted men are being 
transferred from the Lighter-than- 
Air branch (Brooks Field) to form 
the nucleus of the 43rd Squadron. 


When the school group is com- 
pleted, it is contemplated that the 
four different courses, which are now 
being given at three different stations, 
will be coordinated and fitted together 
in order that they may be given at one 
station. Pilots who graduate from 
this school will have good general 
knowledge of all tactical branches of 
the Air Service, as well as a very 
thorough knowledge of their own 
special branch. 
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Protect papers from prying eyes 
Guard against damage from prying eyes 
and the unconscious glance of visitors at 
your desk, It is convenient and efficient 
to always file confidential papers in a 


Filed vertically, important documents 
cannot be read; are out of way but imme- 
diately at hand when needed. 


A Steel Sectional Device 

Add compartments as required. Sections $1.20 each. 
Four-compartment Kleradesk illustrated below only 
~ $6.00. Indexed front and 

ay os back. Write for free, 

} instructive, illustrated 
folder, ‘“‘How toa Get 
Greater Desk Efficiency.’’ 


_Ross-Gould Co. 
277 N. 10th—St. Louis 
New York Chicago 


Philadelphia 
(12) Cleveland 


AW 
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STONE MANUFACTURING CO., Inc. 


Supreme Propellers 


For 


immediate 


: delivery 
Future Location, 2623 Olive St., ST. LOUIS, MO. 
Pioneer Propeller Builders Established 1910 


The “CANUCK” 


a good plane at a right price 


Everything for 
Canucks, JN4s and OX5 Motors 


Parts for Avros and Sopwith planes 
Service the best—Prices the best balanced 


Write for lists or specify your requirements 


ERICSON AIRCRAFT LIMITED 
120 King E, Toronto, Canada 


MOTOR REBUILDING 


CYLINDER GRINDING 
ALUMINITE PISTONS 


Iron Pistons, Piston Pins and Rings. 


COMPLETE MOTORS 


Parts for all airplanes and motors. 


Finest equipment in U. S. for motor work. 


GREEN ENGINEERING COMPANY 
Dayton, Ohio 


Main St., at Burns 


Learn to Fly 


Learn to fly in the oldest 
«gg| and most successful com- 
<{Uee/ mercial aviation school in 
America. 

Many Diggins graduates are 
prominent aviators. 


| Instructions free if student The Diggins school has its own 

buys his plane from us. | field, newest type planes, compe- 
Send for free beautifully |tent instructors, barracks and 
illustrated catalog today. hangars 


Courses include everything pertaining to flying, ground- 
work, assembly, wireless, aerial photography, field man- 
agement, etc. 


The Ralph C. Diggins School of Aeronautics 
Dept. 17 140°’N. Dearborn St. Chicago, Ill. 


“~ 


EREE 


NOW AVAILABLE FOR YOUR AUTO 
“The Plug That Cleans Itself’ 


Saves More 
Gas ae Power 


GUARANTEED CARBON AND OIL PROOF 


Recognized as the best for aeroplanes, 
its success for automobiles is assured 


B-G CORPORATION 


136 West 52nd St., New York 
“Contractors to the U.S. Army Air Service and the U. S. Navy.” 


If your dealer cannot supply you, send us his name and $1.00 
for each plug, stating name and year of manufacture of your 


car. 


Lincoln Standard Airplanes 


BEST IN THE WEST 
$2950—Buys any Standard Model—$2950 
$5485—Buys our Inclosed Coach—$5485 


All models equipped with 
Hiso motors of the 150 and 180 H. P. type 


Lincoln Standard Airplanes give the utmost in 
performance, are consistent, with sturdy and con- 
servative construction. 
A real three passenger commercial airplane 
Agents Wanted 
Write us to-day for literature and our agency proposition. 
Address 


LINCOLN STANDARD AIRCRAFT CO 


Lincoln, Nebraska . 


PLYWOOD 


Water Resistant Panels 


Made According to 


Government Specification 
Any Size or Thickness 


New Jersey VeneerCo. 


Paterson, N.J., U. S. A. 
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AIRCRAFT YEAR BOOK 
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Published by Aeronautical Chamber of Commerce of Amer- 
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250 Pages Text; 40 Pages Illustrations; 40 Pages Air- 
craft and Engine Drawings 
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Everything in Rubber for the Airplane 


OODYEAR gives to aviation all the 

benefits of an experience years older 
than the airplane. Goodyear Airplane 
Tires, for example, incorporate many de- 
sirable features gained from automobile 
tire manufacture. The various types of 
Goodyear Airplane Hose, for gasoline, oil, 
or water lines, are expertly fashioned with 
a complete knowledge of how to produce 
hose that will resist the severe action of 
gasoline and hot oils. 


Practically every item of aeronautical 
equipment that bears the Goodyear name 
profits by this long and thorough experi- 
ence with the manufacture of rubber 
articles. Goodyear Airplane Tubes, Rub- 
berized Seam Tape, Wheel Windshields, 


Axle Bumpers, Tail Skid Bumpers, Foot 


Pads, Rubber Washers and other articles 
are typical Goodyear products, and worthy 
the service required of them. 


Goodyear makes everything in rubber for 
the airplane, and from the Lighter-than- 
Air Division of its skilled Aeronautical 
Department is prepared to furnish airships 
of various sizes and types, as well as 
balloons and parachutes. 


Goodyear Means Good Wear 


by 


f 


GOOD YEAR 


Copyright 1922, by The Goodyear Tire & Rubber Co., Ine. 
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World Records Established in Pulitzer Race 


history was written at Detroit on 

October 14, when the year’s aero- 
nautic classic, the Pulitzer Race, was 
staged. The world’s speed record 
was shattered by a good margin, and 
the Curtiss organization established 
a very unique record in having its 
ships take first, second, third and 
fourth place. 

Having in mind the extraordinary 
speed attained by the contestants, an- 
other remarkable feature of the race 
was the entire lack of accidents. 
Several of the machines dropped out 
of the race, but no injuries were 
sustained by any of the pilots. 

The order in which the pilots fin- 
ished was as follows: 

Lieut. Russell L. Maughan, army 

Curtiss racer, CD-12, 206. 

Lieut. Lester J. Maitland, army Cur- 

tiss racer, CD-12, 203 
Lieut. Harold J. Brown, navy Cur- 

tiss racer, D-12, 193.2. 
Lieut. Alfred J. Williams Jr., 

Curtiss racer D-12, 188. 
Lieut. Eugene H. Barksdall, Sperry 

pursuit, Wright, 181. 


I NTERNATIONAL aeronautic 


navy 


Lieut. Fonda B. Johnson, Sperry 
pursuit, Wright, 178. 
Capt. Corliss C. Moseley, Verville 


pursuit, Packard, 177.3. 
Lieut. Eugene C. Whitehead, Loen- 
ing pursuit, Packard, 170.2. 
Lieut. La Clair D. Schulze, Loening 
pursuit, Packard, 160.9. 
Capt. Clayton L. Bissell, Morse pur- 
suit, Packard, 155.5. 
Capt. Frank O. D. ites Morse 
pursuit, Packard, 149.3. 
The complete list of entries in the 
Pulitzer race was as follows: 
Marine Corps: Capt. Francis P. 
Mulcahy, Thomas-Morse MB-7, 
Wright 400 horse-power. 


Lieut. Lawson H. Sanderson, 
Chance Vought (mystery ship), 
Wright 400 horse-power. 

Navy: Lieut. David Rittenhouse, 
Booth BR-W, Wright 400 horse- 
power. 

Lieut. Stephen W. Callaway, Booth 
BR-1, Wright 400 horse-power. 

Lieut. Alfred J. Williams Jr., Cur- 
tiss No. 1, Curtiss 400 horse-power. 

Lieut. Harold J. Brown, Curtiss 
No. 2, Curtiss 400 horse-power. 

Army: Lieut. Corliss C. Moseley, 
Verville HSP, Packard 600 horse- 
power. 

Lieut. R. L. Maughan, Curtiss 
HSP, Curtiss 375 horse-power. 

Lieut. Leslie J. Maitland, Curtiss 
HSP, Curtiss 375 horse-power. 

Lieut. E. C. Whitehead, Loening 
HSP, Packard 600 horse-power. 

Lieut. L. A. C. D. Schulze, Loen- 
ing HSP, Packard 600 horse-power. 

Capt. Frank O. D. Hunter, 
Thomas-Morse HSP, Packard 600 
horse-power. 

Lieut. Clayton L. Bissell, Thomas- 
Morse HSP, Packard 600 horse- 
power. 

Lieut. E. H. Barksdale, Sperry 
HSP, Wright 350 horse-power. 

Captewot. Clair “Street, = sperry 
HSP, Wright 350 horse-power. 

Lieut. Fonda B. Johnson, Sperry 
HSP, Wright 350 horse-power. 

Capt. Albert M. Guidera, Thomas- 
Morse MB-3, Wright 300 horse- 
power. 

Lieut. 
Thomas-Morse 
horse-power. 

Capt. H. M. Elmendorf, Thomas- 
Morse MB-3, Wright 300 horse- 
power. 

Lieut. Donald F. Stace, Thomas- 
Morse MB-3, Wright 300 horse- 


power. 


Benjamin R. McBride, 
MB-3 Wright 300 


Capt. Oliver W. Broberg, Thomas- 
Morse MB-3, Wright 300 horse- 
power. 

Lieut. James D. Summers, Thomas- 
Morse MB-3 Wright 300 horse- 
power. 


Lieut. Thomas K. Matthews, 
Thomas-Morse MB-3, Wright 300 
horse-power. 


Lieut George’ P. -Tourtellot, 
Thomas-Morse MB-3, Wright 300 
horsepower. 

The abbreviation HSP, means high 
speed pursuit. 


The story of the race by Frederick 
Pasley, staff correspondent of the 
New York World gives an excellent 
impression of the spirit of the race. 

It was a race without a spill. 
There were four forced landings but 
all planes were brought down under 
control. Contrary to the expecta- 
tions of the thousands who journeyed 
to Selfridge Field, every pilot who 
went up came down safely. 

It was a personal triumph for 
Glenn H. Curtiss. He is established 
beyond cavil as the world’s foremost 
aeronautical engineer. His judg- 
ment on wing radiation and stream 
lining has been completely vindi- 
cated. 

So certain were army officials of 
what his ships would do that they 
withdrew the eight Thomas-Morse 
MB-3 planes a few hours before the 
race. They were flown early in the 
day for the Mitchell Trophy, donated 


*by Brig. Gen. William Mitchell in 


memory of his brother, who was 


killed in France. 


Of the other Pulitzer entrants 
Lieut. David Rittenhouse, navy pilot 
of the Booth racer, withdrew because 
of engine trouble before taking the 
air. 
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The Army-Curtiss Racer, winner of the Pulitzer trophy, and its pilot Lieut. R. L. Maughan 
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The TR-1 Naval Seaplane, winner of the Curtiss Marine Flying trophy, equipped with 
Lawrance radial engine piloted by Lt. A. W. Gorton 


Capt. Francis B. Mulcahy of the 
United States Marine Corps, piloting 
the Thomas-Morse MB-7 overhead 
wing monoplane, was forced out after 
completing two laps because of over- 
heated oil in the lubricating system. 
He was averaging about 140 miles an 
hour. 

Lieut. Lawson. H. Sanderson, in 
the widely heralded navy mystery 
ship with the Wright 600 horse- 
power engine, had to land in a golf 
course when similar trouble devel- 
oped on the fourth lap. He was 


averaging around 186 miles an hour. | 


Lieut. Stephen W. Callaway, also 
of the navy, piloting Booth Racer 
No. 2, had to take the ground at the 
beginning of the second lap because 
of a broken oil lead. He had made 
the first lap in 163 miles an hour. 


Capt. St. Clair Street completed 
four laps in his Sperry high speed 
pursuit, powered with a 350 horse- 
power Wright motor, and then bugs 
developed and he had to land in a 
a golf course a half mile back of the 
Grand Island. He brought his plane 
down safely. He was averaging 165 
miles an hour. 


Two Navy Craft Finish 

The only ships that finished for 
the navy were the Curtiss racers. 
piloted by Lieut. Albert J. Williams 
Jr. and Lieut. Harold J. Brow. Each 
flew a good race. Brow in particular 
handled his ship at the pylons with 
a craftsmanship almost equal to that 
of Maughan. 

Brow’s time for the race was 193.2 
miles an hour. Williams’s time was 
188. Brow’s ship has wing radiation. 
Williams carried two Lamblin radia- 
tors, open mesh ovals that look some- 
thing like wire waste baskets. The 
resistance of the Lamblin is said to 
have decreased Williams’s speed by 
fifteen miles an hour. 

Hangar gossip had had Maughan a 
winner weeks ago. Maitiand is a 
skilled pilot. He is at home in any 
kind of a ship. But Maughan be- 
longs to that rare species—a birdman 
to the manner born. There are few 
like him. Hunter is said to be his 
nearest approximation at Selfridge 
Field. 

After the race had started and a 
line had been gained on the other 
entrants, particularly the freak ma- 
chines of which so much had been 


Racer 


November, 1922 


whispered, it was apparent that 
Maughan and Maitland would battle 
it out. 


216-Mile Speed on One Lap 


And at the end of the first lap, 
when the judges announced that 
Maitland had made the circuit at 216 
miles an hour, the grand stand and 
press box were in a turmoil. They 
couldn’t believe it. The judges, how- 
ever, insisted that was his time. 

In any event it changed the com- 
plexion of the race. Maughan’s aver- 
age for the first lap had been but 206. 
Then Maitland’s average for the 
second lap was announced—200. 
Maughan crossed the timers’ wires 
the second time, averaging another 
206. 

Maitland on his third lap slipped 
back to an average of 197 miles an 
hour. Maughan was timed at 207. 
It was apparent that an error had 
foccurred in the computation of Mait- 
land’s first lap, or that he had un- 
consciously lost his way and skipped 
a pylon at either Gaulkers Point or 
the United States cruiser Dubuque. 
But no rectification was made. 

Maughan’s average for the fourth 
lap was 205 miles and for the fifth 
and final 206. Maitland averaged 
203 for the fourth and 200 for the 
fifth. 

Maughan was the first to land. 


The Curtiss Marine Trophy Race 


The Curtiss marine trophy race 
was flown October 8 under lowering 
skies and in a boisterous air. Eight 
naval seaplanes started in the 160- 
mile flight and two finished. The 
winner, piloted by Lieutenant A. W. 
Gorton, United States Navy, was 
the T R-1 ship-plane. It covered the 
course of eight twenty-mile laps with 
three landings at an average of 
112.65 miles an hour. 

The second ship to finish was the 
Standard Vought observation sea- 
plane, driven by Lieutenant H. A. 
Elliot, who attained 109 miles an 
hour. 


In the course of the race, six con- 
testants were forced out, one because 
of engine failure, one from loss of 
radiator water, two from propeller 
trouble, one from exhaustion of gaso- 
line and one from a broken wing tip 
pontoon. 

Lieutenant Gorton, the winner, 
flew a perfect race. His water work 
was especially good, as he slid into 
the water controls at the end of the 
fifth, sixth and seventh laps without 
shock or “porpoising.’’ 

Gorton belongs to Pawtucket, R. I., 
is a war veteran and participated in 
the second hattle of Verdun as a 
member of the Ambulance Corps of 
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The Verville-Sperry R3 Army Racer, equipped with 400 H. P. Wright engine 


the French army. He transferred 
from the French army in 1917 to 
naval aviation. He has had more 
than 1,200 hours in the air. 


The T R-1, which carried off the 
honors of the day was designed by 
Commander J. C. Hunsaker, of the 
Bureau of Aeronautics, United States 
Navy, and built at the naval aircraft 
factory in Philadelphia. It is pow- 
ered with a twenty horsepower Law- 
rence Radial air-cooled engine, a new 
development in American engineer- 
ing practice. 


Liberty Engine Builder's Trophy 

Tieutenant T. “J<- Koenig, in. “a, 
Detroit-built plane, equipped with a 
Detroit-made motor, won the race 
for the Liberty engine builders’ tro- 
phy October 13 over the 2°0-mile 
triangular course, with an average 
speed of 128.8 miles an hour. 

The plane, a Lepere observation, 
was built by the Packard Motor Car 
Company, as was its engine, Liberty 
12, 400 horsepower. It is the same 
plane in which Lieutenant C. J. Mac- 
Ready established the world’s altitude 
record of 37,000 feet last year. 

Lieutenant Koenig varied not more 
than two miles an hour in any lap 
from his average speed for the ten 
laps. The first three laps he made at 
130 miles an hour, the next five at 
129 miles, the next five at 128 miles, 
and the last lap at 129 miles an hour. 
On the last leg of his last lap, while 
he was over Lake St. Clair, his air 
pressure feed, which forced gasoline 
to the carburetor from the tanks 
went wrong and he was compelled 
to resort to an emergency gas tank 
for fuel. 

Second place in the race went to 
Major Follett Bradley in a De Havi- 
land 4-B observation plane. He av- 
eraged 126.4 miles an hour for the 
ten laps. Major Bradley is a gradu- 
ate of Annapolis. 


Lieutenant W. L. Boyd. also pilot- 
ing a De Haviland 4-B observation 
plane won third place. He flew a 
perfect race, averaging 122 miles an 
hour in every one of the ten laps. 
Army men said this was a remark- 
able achievement. 


Only six of the nine starters in the 
race finished. Fourth place went to 
Lieutenant.W. R. Carter, in a De 
Haviland 4-B observation plane, with 
an average speed of 118.1 miles an 
hour ; fifth place, te Lieutenant J. D. 
Givens in another De Haviland, av- 
eraging 114.1 miles an hour, and 
sixth place, to Lieutenant B. R. Mor- 
ton, also in a De Haviland, who av- 
eraged 112.8 miles an hour. Lieu- 
tenant Givens made the most spec- 
tacular race, his turns being hair- 
raising. 


Detroit News Contest 

Piloting a Martin transport, driven 
by two 400-horsenower Liberty mo- 
tors, Lieutenant Eric H. Nelson of 
Montclair, N. J., won the Detroit 
News aerial mail trophy race for 
multi-motored planes October 12. 
He covered the 240-mile triangular 


The 18T Curtiss Triplane, equipped with CD-12 Curtiss Engine, which won the prize 


course at an average speed of 105.1 
miles an hour. 


The Detroit Aviation Country Club 
trophy race, flown over the same 
course, was won by Lieutenant Har- 
old H. Harris, one of the two army 
entrants, in the “Honeymoon Ex- 
press,’ equipped with a 400-horse- 
power Liberty 12 motor. Lieutenant 
Harris averaged 135 miles an hour 
in this event, which was for light 
commercial planes, finishing four 
laps-ahead ‘of C..S. Jones, in a Cur- 
tiss Oriole, who averaged 110 miles 
an hour. 


A stiff northwest wind blowing at 


athe tail of the big planes in ‘The 


Detroit News event made necessary 
abandonment of. the original plan of 
starting all of the craft together. 
Consequently the planes, each weigh- 
ing five tons and having a wing 
spread of seventy feet, took the air 
one after the other, Lieutenant Nel- 
son’s plane being the last to cross the 
starting line. The transport began 
at once to overhaul the other racers, 
and before the race was three-fourtls 
over it was seen that unless forced 
down, Lieutenant Nelson would win. 


All but one plane of the nine en- 
tered in the two events finished. 
James M. Johnson, in a Vought V. 
L.-7, was forced dewn in the fourth 
lap when dirt fouled his carburetor. 
He landed near the Mount Clemens 
Golf Club and ran into a ditch, dam- 
aging his landing gear and _ both 
wings. Neither Johnson or his two 
passengers were injured. 


Lieutenant Nelson, who, when he 
alighted from his plane at the finish, 
was warmly congratulated by Major 
Gen. Mason M. Patrick, Chief of the 
Army Air Service, carried three army 
privates during the flight. Both 
Lieutenant Nelson and Lieutenant 


Harris ascribed their victories to the 
“good planes” they piloted. 


for speed in Curtiss Marine Trophy Race 
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Lieutenant Nelson was one of the 
pilots in the army’s New York- 
Alaska flying expedition in 1920. 
Lieutenant Harris is a McCook 
Field, Dayton, Ohio, pilot. 


Twelve hundred dollars. was 
awarded winners of the two races, 
in addition to the trophies. Prizes 
of $600 and $200 were awarded, 
respectively, to second and third 
places in both events. 
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Across the Continent in Twenty-two Hours 


Doolittle’s Transcontinental DH4B Alterations—Other Transcontinental Flights 


Lieut. Doolitt!e’s Wonderfu! Feat 


S EPTEMBER 5th, was a red letter day 
in the history of aviation in this 
country for it marked the successful cul- 
mination of a remarkable airplane flight 
across the United States from the Atlan- 
tic to the Pacific Coast within the elapsed 
time of 24 hours, the first time such a feat 
has ever been accomplished. 

A young Army aviator, tired and ex- 
hausted from the strain of his long flight, 
his eyes heavy for lack of sleep, but 
happy in the thought that he had accom- 
plished his cherished ambition, hopped out 
of his plane at Rockwell Field to greet 
his admiring comrades in the service who 
had gathered to meet him. This pilot, 
with a string of aviation achievements to 
his credit that belies his name, Lieutenant 
James H. Doolittle, broke all previous 
existing records for a flight across the 
continent, his actual flying time being 21 
hours and 20 minutes, and his elapsed 
time 22 hours and 35 minutes, a stop of 
an hour and fifteen minutes being made at 
Kelly Field to replenish his fuel supply. 

Following Aerial Age prints a detailed 
list of all the changes made in the DH4B 
used by Lieut. Doolittle in his record 
one-stop transcontinental flight. A new 
main gas tank of 240 gallons was installed 
immediately back of the engine, necessi- 
tating the moving back of the pilot’s cock- 
pit, changes in location of struts, control 
and brace wires and a number of others. 
including a lift wing on the axle. 


a. The two vertical fuselage struts at 
station ten were moved back about 4” to 
a point directly over the spreader bar be- 
tween the rear spars of the two lower 
wings and the fuselage brace wires in 
back of the engine were moved forward 
two and three-quarters inches at the top 
in order to accommodate the two hun- 
dred and forty gallon main gas tank. 
Normally the tank is of 88 gallon capacity. 
The controls and front pilot’s cockpit were 
moved back sixteen inches for a similar 
reason and the aileron control was turned 
around so that the are was in back of the 
pilot’s seat. This was in order to allow 
the main gas tank to be as deep as poss- 
ible and necesitated an extra set of pulleys 
in the aileron controls. 

b. The cross brace wires under the tank 
were removed and 1-%” laminated wood 
braces put in, in front of and in back of 
main tank to take the strain. That left 
a 1-% by 3 in. laminated wood brace be- 
tween the landing gear fittings instead of 
the standard 1” by 3” spruce compression 
members. 


c, The Year or observer’s cockpit was 
boxed in with 3/16” 3-ply veneer adding 
great strength to this inherently weak 
part. 

d. A 3% x 1-%” ash brace was placed 
under the top longeroms for a distance of 
eight feet to prevent bowing and to add 
strength. 

e. Six vertical compression members 
were added between station ten and the 
engine to transmit the weight of the gaso- 
line tank from top longeron to bottom. 

f. The tail skid post, axle and shock 
absorber bars were reinforced by having 
an extra seamless steel tube driven into 
them their entire length. 

g. Old style DH-4A ash landing gear 
was used for strength and also because it 
is four inches higher and would so raise 
the lower wings into a more efficient 
position and give more clearance for the 
‘hf. A wing 17” x 48” was built on the 
landing gear fairing and set at an angle 
Martin propeller. 
of incidence one-half of a degree less than 
that of the wings. 

1. The tank cowl was raised 1-34 inches 
to allow for the higher gas tank and also 
to give a slight camber to the top of the 


Lieut. James H. Doolittle 


fuselage. An effort was made to concen- 
trate the weight of gasolin as near the 
center of lift of the ship as possible, in 
order that the pilot could sit forward 
where he had better control and also so 
that the balance of the ship might be 
maintained at all times. This was realized 
and the oil tank forward so well balanced 
the large gas tank that it was not neces- 
sary to touch the stabilizer at any time 
between full load and empty. 

j. The main gravity full tank held 
thirty gallons and was placed between the 
spars in the center section. There was a 
1-Y% gallon expansion tank for water in 
the leading edge of the center section. 
The oil tank held 24 gallons and was 
placed under the motor and held in place 
by ‘three straps running to the upper 


-longerons. 


k. The syphon system of gasoline feed — 
was used and found to be most satisfac- 
tory. 

|. The main gas tank was notched out 
for a distance of nine inches to allow it to 
set down over the spreader bar between 
the front spars of the lower wings. A 1-34” 
hole in the tank allowed room for a rod 
to tie the longerons together. 


m. The bottom of the fuselage was 
dropped and lowered so that it made a 
perfect streamline from radiator cowling 
to tail. 


n. The wings were of selected spruce, 
care being exercised to pick out the 
lightest possible frames. The extra ribs 
in the inner bay were spliced and ran out 
to the trailing edge. An extra rib was 
placed in between each rib in the outer 
bay and the ailerons each had an extra 
rib between each regular rib. The fabric 
was sewed on with a 1-4” stitch instead 
of a 3” stitch. The wings were giyen 
four coats of dope, two of pigmented dope 
and one of varnish. All of this added 
about ten pounds to each wing but greatly 
strengthened them and (the extra ribs 
allowed the wing panels to retain their 
original shape and this increased their 
efficiency. | 

o. The “ship” had an excellent perform- 
ance. Took off in about three hundred 
and fifty yards full. Climbed seven thous- 
and feet in fifteen minutes at 1550 R.P.M., 
and flew about 100 M.P,.H. full and 105 
M.P.H. nearly empty at 1480 R.P.M.. 


(Concluded on page 561) 


How the Fastest Aeroplane in the 
World Was Built 


racer, which flew faster than any 
machine has ever travelled before, 


Tas victory of the Army-Curtiss 


is no more remarkable than the speed with. 


which the aeroplane was built. The design 
had been submitted to the Navy Depart- 
ment as representing a year’s improvement 
on the Curtiss-Navy racer which won the 
the Pulitzer Trophy race of 1921. But the 
Navy seemed reluctant to order a plane 
built by the same company to compete 
against the fastest plane existing in the 
service. 

Believing in the unparalleled efficiency 
of this design, private interests were 
sought to sponsor its entry in the race. 
The time for the race was drawing near 
and there seemed no chance of demonstrat- 
ing its true worth. Then came a request 
from the Army for a pursuit design em- 
bodying just such features as possessed by 
this ship, bringing it to the favorable at- 
tention of Air Service officials. Arrange- 
ment was soon made for the construction 
of two test ships to fulfill the apparently 
daring predictions made for their perfor- 
mance. 

A year’s time is usually allowed for the 
building of any new type of aeroplane; 
this was an unusual design and under or- 
dinary conditions the time would have been 
too short. But instead of extending the 
period of construction, a new condition 
arose which completely upset existing 
ideas on time limits and customary routine 
procedure in the matter of aeroplane 
building—the Air Service wanted those 
two ships built in less than 90 days. Con- 
tracts previously let to other companies for 
racing planes called for delivery in time 
for the Pulitzer Trophy race, the speed 
classic of the year, which brings out the 
best speed possible in each of the ships en- 
tered. Could Curtiss build the ships in 
time to compete against the others? © 

Under ordinary conditions, the answer 
would be in the negative. It would be 
impossible. ‘Government aeroplanes of 
various types were in production at the 
Curtiss Plant-—large bombing planes were 
moving along through their various pro- 
cesses of production with clockwork 
regularity. No, it would never do to risk 
holding up any part of the work already 
under way, and there was no part of the 
factory which could be set apart for the 
purpose. But the Government wanted 
those new ships at once, for the design 
showed a ship capable of outclassing the 
best of them and therefore must be built 
in time for the race. 

A consultation by the officials, engineers 
and heads ‘of departments brought to 
‘light several interesting points which gave 
a promising aspect to the situation. The 
employees in every department united to 
carry through the decision arrived at; 
the work could be done, for the men were 
willing to sacrifice themselves to do it. It 
was a real test of their skill and of loyalty 
to their government. The question was 
settled then and there that the Army 
would get the ships in time. 

The workers volunteered to give up 
their recreation building where noonday 
and weekly dances were held. The. build- 
ing was quickly transformed overnight 
into a. factory complete in itself—all the 
necessary wood-working and metal ma- 
chinery was installed so that work on the 
racers could proceed with no effect on 
the other work in the main shops. 


While the equipment was being put in 
readiness, other work was proceeding in 
the Engineering branch, where the design 
goes through some very essential processes 
before reaching the _ shop. In the 
Mathematical and Design Analysis De- 
partments, calculations are made of the 
structure as a whole and of the important 
units which comprise the machine. De- 
terminations are made of the proper ma- 
terials to use and the sizes required for 
safety. In the Research Department, in- 
vestigatons are made of the theories and 
assumptions upon which the calculations 
are based, and tests made to verify the 
correctness of the design by means of 
‘Wwind-tunnel” experiments. 


An important feature of the wind-tunnel 
work is the testing of accurate models, 
made in the Model Shop. These models 
are exact miniature reproductions of the 
aeroplanes to be tested. So necessary is 
accuracy in these models, that in true 
scale they do not depart from the figured 
dimensions more than 1-4000 of an inch. 
The slightest inaccuracy in constructing 
them would render the tests worthless. In 
the wind-tunnel, the model is suspended 
in an artificial air stream which simulates 
the conditions existing in flight. By means 
of indicators and scales, it is possible to 
determine immediately the performance 
and degree of stability which can be ex- 
pected in the finished aeroplane. In this 
connection, it is interesting to note that 
wind-tunnel tests showed the Curtiss- 
Army racer to be capable of a speed of 
219.8 miles an hour, whereas on its first 
flight, the official timing of its actual 
speed showed it to be 219.5 miles; this 
varies less than one-quarter of 1 per cent. 
from the predicted performance for speed. 
The balance of the finished machine 
checked up perfectly with the preliminary 
recommendations of the Research Depart- 
ment. 


Materials were tested in the chemical 
laboratory, where formulas for special 
steels and compositions are originated. 
Careful tests are made of many materials 
entering into the construction of the 
aeroplane so they may be selected to give 
the best possible service. 


In the Physical Laboratory, wing ribs 
and tail units, etc., of the proposed design 
were built up and loaded with weights to 
represent the stress imposed during flight. 
Determination is made of the breaking 
point of each part so that weak places can 
be strengthened and parts proving too 
strong for the work required of them 
can be lightened. In this way, before the 
actual machine is built, there is. no ques- 
tion about uniform strength throughout, 
no uncertainty about the reliability of the 
materials used and no doubt about its 
performance. 


As parts were tested and found satis- 
factory, drawings for their construction 
were released to the shop. Shop foreman 
and many of the men skilled at special 
jobs were at work in stretches of from 
twelve to sixteen hours daily. 


The wing radiators were a problem at 
first. Radiators of this principle had 
proven their worth in other. Curtiss aero- 
planes tested in the months preceding their 
adoption for the racing design. But com- 
plete wings such as these had never been 
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built before, and the fact that they proved 
successful in a high-speed racer reflects 
great credit to the engineers responsible 
for them and the men whose patient work 
made it possible to complete them without 
mishap. The wing-radiator was adopted 
only after considerable research work was 
carried out to ascertain its advantages 
over the conventional forms of radiators. 
The idea was patented by the Curtiss 
Company some years ago and might have 
been used in connection with the Gordon 
Bennett Racer of 1920, but having no 
absolute data on their value, it was con- 
sidered best to experiment with them until 
they became perfected before depending 
upon them for racing purposes. 


Wing radiators of different forms and 
materials were applied to some of the 
Curtiss “Oriole” aeroplanes, where their 
efficiency was soon established. An Oriole 
plane with such a radiator was flown from 
New York to Kansas City, Missouri, a 
distance of about 1500 miles, at a speed 
averaging 100 miles an hour. 


For many years it has been the aim of 
aeronautic engineers to reduce the head- 
resistance of radiators, and to do away 
with this resistance entirely is an advance- 
ment worthy of note. With wing radiators, 
the usual resistance of ordinary radiators 
is eliminated, which in turn adds to the 
speed of the aeroplane. In place of the 
automobile type of radiator, the engine 
water is cooled by circulating through 
narrow cells formed by corrugations of 
thin sheet brass with which the wings are 
covered. The surface friction of the air 
flowing past the wings must exist anyway 
and the wing radiator puts this air con- 
tact to good purpose. It has been estab- 
lished that this form of radiator has added 
not less than 12 miles an hour to the 
speed of the Racer. As to their reliability 
of functioning, after the first trial flights 
the pilot found nothing that required al- 
tering and further flight tests were con- 
tinued with no adjustment necessary to 
any part of the system. 


In connection with the water cooling 
system an original oil temperature reg- 
ulating system is provided. It is well 
known that water heats up quickly as it 
circulates through the engine; also, the 
lubricating oil is slow to heat up, being 
so heavy. An ingenious method of lo- 
cating an oil radiator in the water cooling 
system insures not only that the oil will 
be warmed up quickly, but also that its 
temperature will be kept uniform once it 
reaches the same temperature as the water 
in the radiator. 


It is not possible to attribute the success 
of the Army Curtiss racer to any feature 
of its construction, for so many improve- 
ments exist throughout the design. <A 
good share of its success, however, is due 
to the men in the various departments 
of the Curtiss plant—Executive, En- 
gineering, Mathematical, Research, Chemi- 
cal and Physical Laboratories, Designing, 
Drafting, Experimental, Model, Wood- 
working, Metal Working, Welding, Radia- 
tor, Sheet Metal, Covering, Doping and 
Painting, Heat Treating, Sand-blasting, 
Plating, Wire, Propeller Department, the 
Motor Factory, and Motor Testing Lab- 
oratory, Machine Shop, Inspection Depart- 
ment, all combined in one purpose—to 
build the fastest aeroplane in the world. 


1921 Curtiss-Navy Racer Speed 


HE Curtiss-Navy racer in the 

Pulitzer Trophy Race of last year, 

proved to be the fastest plane en- 
tered. Its winning speed was 177 miles an 
hour. 

The Navy Department, wishing to enter 
this machine again in the 1922 race, gave 
the Curtiss company the opportunity of 
improving it in an effort to increase its 
speed. A year’s progress in aeronautics 
made it possible to incorporate changes 
which reduced resistance and increased 
the lift to such an extent that a gain of 
15 miles an hour was made in its speed. 
In an entirely new ship the increase would 
not have been so remarkable, but in this 
case the plane used in the experiment is 
the identical ship which won the race last 
year. 

At slow speed, the resistance of an 
aeroplane is correspondingly loy’ and ir- 
regularities in outline as well as biunt sur- 
faces presented to the air are not of great 
moment. But as speed increases, resistance 
increases not in direct proportion but in a 
ratio of the “‘square of the speed” ; in other 
words, if a wire, strut or other portion of 
an aeroplane has a resistance to the air 
of, say, five pounds when the machine 
travels at 100 miles an hour, at 200 miles 
an hour the resistance would not be ten 
pounds, as might seem natural, but would 
be four times that force, or twenty pounds. 


At high speed, the retarding force of 
the air becomes the factor which limits the 
maximum velocity obtainable in an aero- 
plane. 


The two French “Lamblin” radiators 
used before were the most efficient known, 
as their resistance to the air was the low- 
est by comparison with existing forms 
of radiators of the required capacity. 


Increased 16 Miles 


Even so, their resistance at 180 miles an 
hour was about 50 pounds. By replac- 
ing the Lamblins with wing radiators, this 
resistance was entirely eliminated and still 
adequate cooling was retained. 

In the wing-radiator, the water for 
cooling the engine circulates between 
double sheets of corrugated brass which 
cover the wing surfaces. The metal wing 
surface therefore dissipates the heat of 
the water by transferring it to the air, 
and thus the water is cooled without any 
additional apparatus exposed to the air. 
Before adopting this radiation principle, 
it was tested in all kinds of flight condi- 
tions during a period covering several 


months. During this time, sample ra- 
diators were installed on some of the 
Curtiss commercial planes, and cross- 


country flights, one of over 1500 miles, 
were made without mishap. Improvements 
brought about by the experience gained 
from actual use made possible their adop- 
tion for the racer with certainty about 
their efficiency. 

A new wing-contour was adopted. This 
is the C-27, having less resistance and a 
higher lift at high speed than any wing 
ever tested. This shape was evolved in 
the Curtis aerodynamic laboratory. 

Streamline caps were fitted around all 
bolt heads and fittings, which project into 
the air stream. Corners and angles formed 
by the intersections of surfaces were filled 
and rounded out with Balsa, the lightest 
wood existing. Wire terminals were en- 
cased in smooth shells which tremen- 
dously reduced their resistance. 

An original idea was carried out for 
covering the spaces between fixed and 
movable tail surfaces; that is, between fin 
and rudder and between stabilizer and 
elevators. Strips of sheet rubber were 


Lighthouse Developed for 


] N preparation for the night flying 
which will soon be undertaken by 
governmental and civilian aviation inter- 
ests, the Aeronautical Chamber of Com- 
merce announces the development of two 
types of aerial lighthouses to mark and 
illumine the way from New York to San 
Francisco. One of these devices, a beacon, 
is already in operation at Hampton Roads 
under the supervision of the Navy Bureau 
of Aeronautics; another'a ground wind in- 
dicator, is being installed by the Army Air 
Service at Dayton, Ohio; while the Post 
Office Department, as was indicated re- 
cently by Colonel Paul Henderson, Second 
Assistant Postmaster General, is negotiat- 
ing for equipment to be installed either 
between New York and Chicago or Chica- 
go and Cheyenne. 


The development of these lights is an- 
other indication that the United States is 
not lagging in aviation. At Elizabeth, 
N. J. is located the plant of the Ameri- 
can Gas Accumulator Company, the United 
States unit of an international corporation. 
Immediately after the Armistice, the 
British Air Ministry requested the Englsh 
unit of this corporation to work on the 
illuminating problems of night flying with 
the result that lighthouses were established 
for the London-Paris route, first at Croy- 
den, near London, and later in Kent. The 
American unit, which had specialized in 
marine and lighting’ signalling devices, be- 


gan where the British unit left off and is 
now carrying on experimentation which 
promises significant development in the 
near future. 

“The problems of night flying,’ accord- 
ing to E R. Boots, General Manager of 
the American Gas Accumulator Company, 
“resolves itself mainly into a question of 
setting signals to keep the pilot on his 
route and so illuminating emergency fields 
and terminals that he can land safely into 
the wind. With the present encouraging 
application of radio and utilization of the 
compass in .aerial navigation, the ground 
light is of primary importance. We con- 
sequently have developed what is known 
as the Aga Automatic Ground Wind Indi- 
cator. This apparatus has been designed to 
fulfill the purpose its name implies, and it 
is intended to act as a signal to aviators 
both by day and night. It is intended for 
use upon emergency and other landing 
grounds where no personnel is available. 
The whole unit is entirely automatic in 
operation and when installed in its per- 
manent position it will be equipped to 
operate without human attention of any 
kind for periods of six months to one 
year. It is in the form of the letter T, 
and very nearly approximates the style 
internationally agreed upon to indicate 
landing zones. The three vanes are 
mounted in such a manner as to receive 
upon their upper surfaces light projected 
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spread across the openings, attached at 
the edges with linen tape, leaving the 
surface perfectly smooth at all times, but 
not restricting the proper movements for 
control. 

A most important change has been made 
in the contour of the wheels. The most 


‘ up-to-date method of streamlining a whee) 


has been to cover the sides with linen. 
Curtiss Engineers set about to improve 
on this with the result that a saving of 
37 per cent. of the wheel resistance was 
affected. The result was accomplished 
only after extensive calculations and tests 
had been made. Several wheels of vary- 
ing side contour were tested in the Curtiss 
wind-tunnel, where their relative merits 
were determined by scale balances showing 
the resistance of each. It was found that 
a wheel with a full elliptical section went 
through the air with the greatest saving 
of power. Building out the sides of a 
wheel .to the determined contour was 
easily accomplished with sheet aluminum 
discs, covering the whole unit, discs and 
tires with linen, doped and _ varnished. 
The use of these wheels gave the machine 
an increase in speed of 1.3 miles an hour, 
equal to a total saving of 10 horsepower 
for both wheels at high speed. Stream- 
lined cast aluminum hub caps and a 
streamlined tailskid completed the landing 
gear improvements. 

Trivial as some of the changes appeared, 
and in spite of the extra weight their in- 
corporation necessitated, the additional 
speed and efficiency obtained indicates the 
advancement being made by practical en- 
gineers of the largest pioneer aeronautic 
organization constantly engaged on im- 
proving the best existing aeroplanes, em- 
ploying: the most medern testing equip- 
ment and methods. 


Night Flying 


through the dioptric lenses fitted round the 
light source, and these lenses together with 
the vanes are free to rotate about a ver- 
tical axis. By the employment of a suit- 
ably designed rudder the head of the T 
unit is equipped with the Gas Accumulator 
wind. It stands five feet high. 


“The light power projected upon each 
of the vanes is 27,000 E. S. candlepower. 
Tt can be seen as a day signal at a range 
of about 5 miles when observed from 
normal flying heights. As a flashing light 
without definite shape, it can, at night, be 
seen from about 12 miles, and its shape 
and bearing can be clearly established from 
a distance of two to three miles. This 
unit is equipped with the Gas Accumulator 
Company’s Sunvalve and gear for auto- 
matically changing mantles. 


“The sunvalve is an interesting feature. 
It is worked by the action of solar radia- 
tion and is so designed as to be operative 
under any temperature changes. Briefly, 
the system employed is that a central 
black body is surrounded by highly pol- 
ished pillars; light, and therefore heat, 
falling upon these elements, is absorbed by 
the black center and reflected by the outer 
gilt columns. Consequently the. black 
portion expands under a given influence to 
a greater extent than the polished ele- 
ments; this difference in expansion is 
utilized to open and close a gas valve, 
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turning the light off and on according to 
the prevailing degree of light and darkness: 
A valve of this type brought the Croyden 
light into action during the last eclipse 
of the sun. 

“Tt is a light of tnis type wit we are 
installing at Dayton, for the Army. It has 
been our recommendation for both the 
Army, along the Model Airway, and the 
Post Office Department, on the Chicago- 
Cleveland Route, that they survey the 
route to determine suitable emergency 
landing fields, which shall be located not 
more than twenty miles apart, and that one 
of these automatic Ground .Wind Indi- 
cators be installed to mark each of these 
fields, so that a flier can hop from one to 
the other, and in case of a forced landing, 
will always be able to glide to the field 
ahead of him or the field over which he 
has just passed. He will be able to de- 
termine the direction of the ground wind 
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when he gets within three miles of the 
field, and by having these lights located in 
the same position in each field, the flier 
will be able to determine his landing 
space from the location of the light. 

“As the ground lights will not be visible 
for great distances, it will be necessary, 
just as with marine transport, to provide 
great beacons for the airways. The Aga 
Beacon has a light range of over 35 miles. 

It is a small unit of this general type 
twelve months without attention. It is of 
the revolving type, the rotation of the 
lenses being obtained by the movement of 
certain sensitive diaphragms which are 
operated by the gas passing under pressure 
to the burner; on the light-being ex- 
tinguished by a sunvalve the optic ceases 
to rotate. 

It is a small unit of this general type 
which is now being tested by the Navy at 
Hampton Roads. 


“Our aéronautical engineers recommend 
that one of these large revolving aero- 
nautical lights of very great candlepower 
be located at convenient points along the 
route that is to be flown by night at dis- 
tances) Of “fomtyeron dity miles apart. 
These lights are to be located on promon- 
tories where they will have the maximum 
range of visibility, and will have a code 
flash so that each one may be identified 
by the flier. Their value will be to lead 
fliers back to the airway in case they 
stray from it on account of fog or storm. 
These lights also have the advantage of 
giving the aviator definite information re- 
garding his location when he has returned 
to the route, or when there is a question 
of his position after flying above clouds or 
through fog. These lights are similar 
to ‘the ones which are giving the British 
Air Service so much satisfaction on the 
London-Paris Route.” 


Simple Formula for Estimating 


Summary 
HE absolute ceiling of an average 
aeroplane is given to a close ap- 
proximation by 
10000 


I = 19000 log. (— ip ( ) 
jalle S 
where 


H = absolute ceiling, in feet 
( W i “power loading,” based on 


HP full load and normal B.H.P. 


and : 
(= iy wing loading, based on 


Ss full load. 


The aeronautical engineer often has oc: 
casion to estimate the absolute ceiling of 
an aeroplane for which a detailed perform- 
ance calculation is out of the question. In 
such cases it is customary to use either 
empirical performance charts of formule. 
The performance charts which are given 
in several of the recent works on aero- 
dynamics and performance are satisfactory 
so long as the aeroplane under considera- 
tion does not depart too far from the 
average in its characteristics. The for- 
mule, with one exception, are no better. 
This exception is developed by Kann in 
Technische Berichte 1-6 and is of the form 


Cri 
Fi Gi logio Cc — fi 
Cp’ 
see) C0) 
( : ) (=) 
PLP S 
where 
H = absolute ceiling 


ropeller efficiency 


= Pp 
Ww 
—|- power loading | —————— 
normal BHP 


HP 

W gross load 
— ) wing loading a 
Si wing aera 


Cr. = absolute lift coefficient 


gross load ) 


Aeroplane Ceilings 


By Walter S. Diehl 


Cp = absolute drag coefficient 

Gi Co —=« constants. 

The chief criticism’ of this formula is 
that it is too complicated for extensive 
use. 

Experience has shown that the terms 
(= 

Cp’ 
seriously affecting the results given by the 
formula. That is, we may write 


Ks 


) and ™ may be neglected without 


WH 


Pte a 108290 ——— ——— (2 


Ww ) (“) 
cy AG 


and determine appropriate values of the 
constants Ki and Kz» by calculation or from 
reliable performance data. Obviously K 
may be arbitrarily assigned any value 
which will cause the term within the 
brackets to assume a reasonable value. 


K has been determined for a number of 


The average value of (—).(5 ) 
Iau S 


is of the order of 1000 and it is desirable 
that the log term be about unity. 

Kz = 10000 
fulfils this reqnirement and the formula 
may be written: 

ipl = 1X logis 

10000 


aeroplanes of all types and is found to 
have an average value of 19000 with in- 
dividual values ranging from 17500 to 
21000. In most cases, however, the value 
is quite close to 19000 as shown by Table 1, 
which contains a few representative deter- 
minations of K. 


(Concluded on page 571) 
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Torpedo Planes Ait Atlantic Fleet 


N the morning of Wednesday 
Atlantic Fleet, consisting of 
September 28, 1922, the 

three battleships, the Wyoming, 
Arkansas and North Dakota, were 
approximately fifty miles off the 
Virginia capes, in company with a 
squadron of destroyers to the num- 
ber of approximately thirty, airplane 
torpedo and bombing squadron No. 1 
of twenty "planes the C7 Navy air- 
ships, and a number of pursuit craft, 
for the first maneuver ever held in 
which torpedo-carrying airplanes 
operated against ships. Eighteen of 
the twenty "planes carried torpedoes 
while the other two carried the com- 
manding officers of the squadron. 


Preparations had been made for 
the scouting ’planes of the Atlantic 
Fleet, twelve in number, to accom- 
pany the torpedo planes in their 
flight through the capes from the 
Naval Air Station at Hampton 
Roads to sea in the attack against 
the battleships. The C7 airship from 
the Hampton Roads Station also took 
part in the maneuvers. In addition, 
there were naval planes from Wash- 
ington carrying officials from the 
Navy’s Bureau of Aeronautics for 
observation purposes. 


About 9.30 in the morning, the 
torpedo ’planes left the beach and 
proceeded to sea in formation. When 
the first ’planes were sighted by the 
ships, the fleet was headed about due 
East, and rapidly overhauled by the 
attacking “planes. The first attack 
was made at 10.18 a.m. The battle- 
ships were maneuvering at high 
speed to keep the ’planes astern but 
the squadron of aircraft divided and 
attacked from both flanks. The 
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3 Showing the wake of a torpedo dropped from a plane in the recent naval maneuvres. 
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Arkansas, the target ship and the one 
on which the Press and officials were 
carried, sustained seven hits out of 
17 shots fired, all close aboard. 
that did not hit ran close oboard. 
The eighteenth torpedo was not dis- 
charged, and was carried back to the 
base. 


The ’planes flew to within about 
a thousand yards of the ship, dove 
from an altitude of about 500 feet to 
within a few feet of the surface of 
the water, dropped their loads and 
then zoomed up and away to avoid 
theoretical raking fire from the decks 
of the ships. 


The dreadnaught depended only 
on the skill of their navigating of- 
ficers and their rudders in their ef- 
forts to avoid theoretical destruction 
by the torpedoes launched by the at- 
tacking squadron. 


The fleet was supposed to be ap- 
proximately due east of Cape Henry, 
at a distance of about fifty miles, the 
definite location being determined by 
observation of the airship C7 hover- 
ing over the fleet and the smoke 
which was discernible for twenty 
miles. 


The scouting ‘planes went out 
principally to render assistance to the 
torpedo ’planes should they chance 
to get into difficulties and to aid in 
the recovery of the torpedoes after 
they had been fired. All torpedoes 
that were fired worked perfectly. 


Radio or other signals between 
aircraft or between the ships and the 
aircraft were not used in the trial. 
The ’planes used are known as the 
PT type, 2-seater, and are old as to 
type. 
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The characteristics of the PT 2 
(two-seater torpedo plane) are as 
follows: 

Power plt.—Libty. 400 h.p. 


Weight empty 4475 Ibs. 
Useful load 
Grew. nae 360 Ibs. 
Gasoline...... 483 Ibs. 
Equipment. .. 30 bs. 
Ordnance....1707 lbs. 2580 
Total weight 7055 lbs. 


Per cent Useful Load 36.5; lbs./sq. 
ft. 8.8; lbs./h.p. 17.6; 112° galigeage 
10 gals. oil; endurance full load 2 
hrs; cruising endurance 3 hrs; wing 
curve RAF 6; chord 6’ 3”; gaps7’ 
714" in front, 7’ 5” rear; height 16’ 
74"; stagger O; dihedral 2 deg.; 
backsweep O; angle incidence, upper 
5% deg., lower 4 deg.; float tread 
13’2 3/16”; armament torpedo and 
1. Lewis. 

Surface areas as follows: wings, 
inc. ailerons 808.5 sq. ft.; ailerons 
105.4 sq. ft.; stabilizers 54.8 sq. ft. ; 
elevators 45.6 sq. ft.; fin 13.2 sq. ft.; 
non-skids 17 sq. ft.; rudded 23.8 sq. 
ic 

Performance: 85 m.p.h., climb to 
2000 ft. in 11 mins:, and te 000i 
in 19 mins. 

This plane was designed and built 
inthe Naval Aircraft Factory at 
Philadelphia. 

The PT1 is similar save that it is 
a l-seater and the weight empty and 
the useful load is slightly less. 

The Navy Bureau of Aeronautics 
has been working along consistent 
lines for the past year in the develop- 
ment of suitable torpedo planes for 
speed, maneuverability and distance. 
This work was carried out in recent 
tests at Anacostia air station of dif- 
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ferent types, the Blackburn “Swift”, 
the Fokker and the American-de- 
signed Davis-Douglas, which proved 
its superiority and has been placed 
into production. These planes will 
be in the fleet early in the coming 
year. 


650 H. P. Torpedo Craft 


There is still further development 
work going on looking to the 1923 
building program in which a new en- 
gine of 650 horsepower is to be incor- 
porated in a new torpedo scouting 
and bombing ’plane. This engine is 
making its first appearance in the Pul- 
itzer race in the “NW” or Navy- 
Wright ‘plane, which has been espe- 
cially constructed around this engine. 
The Pulitzer race is being taken ad- 
vantage of for test. This engine ex- 
presses the highest development in 
power/weight ratio that has yet been 
evolved in aircraft so far as is known 
to the experts in the Bureau of Aero- 
nautics. In order to place this 
plane and engine in the race and se- 
cure a test under such severe condi- 


tions, the manufacturers have been 
working at top speed to rush this 
’plane through, to the end that they 
have shipped the machine to Detroit 
where it will be assembled and flown. 

An entirely new torpedo scouting 
and bombing plane will be built 
around this engine if results are as 
expected for the future service work. 

The racing ’plane has a spread of 
30 ft. 6 ins. for the top wing, 17 feet 
for the lower, and incorporates all 
the features known in streamlining. 
The wheels are streamlined. and en- 
closed in “pantaloons” and all wires 
are streamlined. 

In a despatch to the Commander 
in Chief of the Atlantic Fleet the 
Secretary of the Navy speaking for 
the Navy Department expressed ap- 
preciation of the excellent results 
that were obtained from the torpedo 
plane practice held off the Virginia 
Capes. 

Secretary Denby in his message 
to the Admiral emphasized the fact 
that the successful maneuvers con- 
ducted with torpedo planes and bat- 
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tleships was a high tribute to the ef- 
ficiency of the Fleet organization and 
showed that Naval Aviation was be- 
ing developed along sound construc- 
tive lines as strong and aggressive 
arm of the Fleet. 

The Secretary’s despatch read: 

“Reports from the Commander- 
in-Chief and returning observers in- 
dicate that the torpedo plane practice 
completed off the Capes was well exe- 
cuted and that the maneuvers both 
by the planes in attacking and the 
battleships in avoiding attack de- 
monstrated a high state of efficiency. 
The one hundred per cent perform- 
ance of the torpedoes was most grati- 
fying and creditable. The partici- 
pation of forty planes and one diri- 
gible and their prompt return to their 
bases after maneuvers seventy miles 
off the coast indicates the excellent 
condition of these forces. The De- 
partment is well pleased with the re- 
sults of this practice and the ad- 
vancement in the tactical use of the 
fleet torpedo planes that it demon- 
strated. 


Report of International Conference on Standardized 
Airship Fittings and Operation 


SHE report of the international con- 

ference held at Australia House, 
London, February 14 to 17, 1922, to con- 
sider the question of standardizing certain 
airship fittings and operation, has just 
been made. 

This. conference was attended by the 
following: British Empire A. H. Ash- 
bolt, Agent General for Tasmania, Tas- 
mania, R. A. F., Chairman, and Major 
Scott, A. F. C., France—Captain Sable, 
Air Attache, and Lieut. de Vaisseau Jough- 
land; Germany—Major Stelling, of Par- 
seval Airship Co., anad Commander Her- 
rara,-of the Zeppelin interests; Jtaly— 
Major Graziani, Air Attache; Russia— 
Mr. Akasheff; Spain—Commander Her- 
rera, managing director of the Spanish 
Argentine Co.; U. S. A—Major H. C. 
Geiger, U. S. Army, Commander Dyer of 
the Navy, and Mr. E. Wellington Butt, 
representing commercial interests; Hon. 
Sec-—Commander F. L. M. Boothby. 


In addition to the countries represented - 


by delegates, Japan, Switzerland and 
Czecho Slovakia intimated their acceptance 
of the principle and asked for copies of 
the report. 

It is called to the attention that the 
meeting was a strictly private one of 
experts of different nationalities to con- 
sider and discuss matters of common inter- 
est in airship communications. 

It was the unanimous opinion of the 
conference that the following resolutions 
should be accepted by the nationalities 
concerned and that all airships and air- 


ship stations built for international pur- 
poses should make provision for these 
recommendations : 

1. “The principle of standardization 
is accepted. 

2. “Standardization means such an 
arrangement as permits the airships 
of one nation to use the landing, 
mooring, gassing and refueling ar- 
rangements of any other nation. 

3. “Each country retains for itself the 
right to receive airships by either or 
all of the following methods: 

At air sheds 

By mooring on the ground 

On water 

By 3-wire mooring arrangements 
By mooring masts. 

4. “When airships are landing at shed, 
on the ground, or on the water, that 
all trail ropes, pulley blocks used in 
connection therewith and _ handling 
guys be standardized. 

5. “Any country adopting the principle 
of mooring to masts, shall provide 


that such masts and ships be provided , 


with standardized couplings, water, 
petrol and gas connections. 
6. “This Committee recommends to 
the next international air conference 
the formation of a committee to de- 
termine the airworthiness of airships. 
It is recognized that the conditions 
of airship travel vary according to 
route and season of the year, con- 
sequently the impossibility of laying 
down a definite margin of fuel and 


ballast to be carried. The situation 
can best be met by a formation of a 
small permanent committee to deter- 
mine margins for each route accord- 
ing to its merits. 

7. “Each country be asked to create 
an official register of airships in which 
will be listed all airships and air 
stations indicating such airships and 
air stations as comply with the 
‘international standards’ hereinafter 
arranged. 

8. “Pending the decision of the Com- 
mission Internationale de Navigation 
Aérienne, it is resolved that the Coun- 
_cil of the Aeronautical Society of 
London be asked to permit their sec- 
retary to receive correspondence refer- 
ring to ‘international standards’ and, 
if desirable, to authorize him t ocon- 
vene a further conference. In such 
event, invitations will be forwarded 
to the countries interested through the 
air attaches of the embassies in 
London. 

9. “Lloyds and insurance companies in 
different countries be informed of the 
resolutions and standards adopted by 
the Conference with a suggestion that 
such standards be adopted by Lloyds 
and insurance companies as the basis 
upon which minimum rates of insur- 
ance will be fixed. 


Standards 


“The metric system of measurement 
be adopted. 


10. 
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11. “All rigid, semi-rigid and non-rigid 
airships over 15,000 cubic meters ca- 
pacity be required to carry: 
a—A trail rope of not less than 
half the length of the ship with 
a minimum of 100 meters. 

b—The forward side guy ropes to 
be such a length as to reach not 
less than 40 meters below the 
lowest point of the airship. 

c—Eyes to which other guy ropes 
can be secured. 

d—Some method of hauling down 

the stern. 

“Air stations are required to provide : 

a—A landing block capable of 

taking the largest trail ropes 
carried by an airship. 

b—Side guys and toggles suitable 

for airships of any size. 

“All gas, fuel, water and oil coup- 
ling pipes shall be fitted with ‘inter- 
national’ right handed. threads. 

14. “In addition to facilities provided 
in sheds for refueling airships similar 
facilities should also be available on 
the landing grounds. 

15. “This Conference recommends the 
following sizes as most suitable for 
the flexible connection between air- 
ships and mooring masts or air sta- 
tions. 


WA: 
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Gas connections, inside-measure- 
ment—300 millimeters 

Water connection, inside mea- 
surement— 75 millimeters 
Fuel connection, inside 

surement— 40 millimeters 
Airships containing pipes of 
dimensions other than those in- 
dicated to have such arrange- 
ments installed as will enable 


mea- 


their pipes to connect up with 
the standards recommended 
herein. 

16. “Air stations are to be fitted with 
female connections, airships with male 
connections. 

17. “Airships designed for mooring to 
mast must carry a cone gimballed on 
to the ship and rotating on its own 
axis. The size and shape of such cone 
to be: that shown on the attached 
drawing. The wires passing through 
such cone shall not exceed a diameter 
of 18 mm. Such landing wire must be 
fitted at the outboard end with a 
splice, the eye of which shall be 230 
mm. long, also as shown on attached 
drawing. 

18. “The mooring mast station must 
provide similar rope fitted with a 
quick coupling to take a loop at the 
outboard end of the trailing rope. The 
mast must be fitted to take the rope 
(up to 18 mm. diam.) together with 
the necessary coupling. 

19. “Suggested signals for mast moor- 
ing. 

At stations 

At Day 

At Night and in Fog 
The position of the mast mooring wire 
will be indicated by 
A White Patch 
A White Light Waved 
When the mooring. wire ropes have 
been secured, the ground will signal the 
airship by 
Waving a White Flag 
A White Light Flashed 
When the airship is ready to haul 
down the ship will indicate by 
A Green Flag 


A Green Light 
To stop hauling the ship will indicate 
by 
A Red Flag 
A Red Light 
To ease away the ship will indicate by 
Red and Green Flags shown together 
Red and Green lights shown together 
20. “The standards arrived at remain 
in force for two years when the whole 
question can be considered in the light 
of further experience then gained. 
If at any time, any important develop- 
ment occurs or fresh inventions, or 
if by practical experience standards 
adopted are found dangerous, the 
Committee will immediately be con- 
vened to establish fresh standards. 

21. “A hearty vote of thanks be passed 

to Sir Joseph Cook, the High Com- 
missioner for Australia, in granting 
the use of the rooms for the confer- 
ence.” 

It is unfortunate that there exists in the 
United States and in Germany, and to a 
lesser degree, in England and France, no 
national agency empowered to put into 
force any such regulations as these or 
other that may be no matter how advan- 
tageous for the advancement of navigation. 

For the present, it seems, that there can 
be maintained by the Army and Navy of 
respective countries lists of airships’ and 
airship stations, with data thereon, for 
the information of other countries and 
agreements arrived at unofficially. 

In the matter of mooring masts, the art 
is still exceedingly young and many and 
varied are the designs extant. It has been 
possible, it will be noted, to confine re- 
strictions as to these to but a minimum of 
items. 


Curtiss Model 0-12 Aeronautical Engine 


HE Curtiss model D-12 engine 

is a development from _ the 

Curtiss model CD-12 engine of 
the same bore and stroke. After ex- 
haustive tests on the model CD-12 
it was decided to entirely rebuild the 
engine to decrease the weight if pos- 
sible, increase the reliability if 
possible and improve the present fine 
accessability. The seven-bearing 
crankshaft was retained as well as 
the well known use of main bearing 
caps on the crank-case. The distri- 
bution of the bearing areas on the 
main journals was changed to con- 
form with Air Service requirements. 
This change necessitated the making 
of entirely new patterns and forging 
dies for all the main parts of the 
engine. A careful study was made 
of each individual part on the engine 
during this redesigning in order to 


save weight as well as increase the 
strength if possible. The details of 
changes in the various parts of the 
engine are outlined below. The 
result of this redesign was an engine 
weighing 35 pounds less than the 
model CD-12 developing 10 to 15 
horse power more at the same speed. 
The Curtiss D-12 engine of the 60 
degree Vee type consists of two rows 
of six cylinders en bloc having a 
bore of four and one half inches and 
a stroke of six inches with a total 
displacement of 1145 cubic inches. 
The engine is of the aluminum cylin- 
der type with inserted steel sleeves 
in contact directly with the cooling 
water. The engine uses two over- 
head camshafts per cylinder head 
driven through bevel gearing and 
operating four valves per cylinder. 


Cylinder Head Coniraniont 


The same cylinder head construc- 
tion as used in the CD-12 engine has 
been retained. Steel cylinder sleeves 
of carbon steel hyrdaulically forged 
with one end closed are rough 
machined, heat-treated and then 


finished machined before assembling 


in the cylinder head with the excep- 
tion of the final grinding of the bore. 
The threaded portion of the sleeve 
is approximately one and one half 
inches long at the upper end. Care- 
ful machining is done on these sleeves 
and the cylinder head to maintain 
a perfect joint between the alumi- 
num head and the steel sleeve. An 
integral stud on the end of the closed 
head of the sleeve passes through 
the water jacket thereby improving 
the contact between the steel head and 
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the aluminum head. The valve port 
holes are machined after the sleeve 
is assembled. Spark plug bushings 
are also assembled after the sleeve 
is in place, duralumin bushings being 
used in place of brass as was former 
practice. The aluminum water jacket 
which is cast in one piece for six 
cylinders is assembled over the lower 
end of the six sleeves, the water 
joint being maintained between the 
sleeve and jacket by a composition 
gasket under the flange on the sleeve. 
The upper joint is made tight with 
a copper asbestos gasket. The 
sleeves fit very snugly in the water 
jacket at the lower end which gives 
them ample support to prevent the 
thin sleeve from going out of round. 


Reduction in valve size of .040 
inches was found necessary to make 
the valves removable from the cylin- 
der without removing the valve 
guides. This slight decrease in valve 
size had no effect on the power since 
the power is actually higher in this 
new engine than in the CD-12 engine. 


Valve Mechanism. 

Each cylinder is fitted with four 
steel tulip valves, two intake and two 
exhaust which are interchangeable. 
These valves seat directly in the 
steel cylinder head as in former prac- 
tice. The camshafts are mounted on 
the top of the cylinder heads on six 
aluminum brackets, the shafts run- 
ning directly in the aluminum. These 
brackets are carefully dowelled to 
the head and are interchangeable, no 
alignment, reaming or hand scraping 
being necessary during manufacture 
or overhaul. The intake camshaft 
is driven by the exhaust shaft thru 
spur gears at the anti-propeller end. 
A bevel gear is mounted on the ex- 
hause camshaft in a novel way. The 
spur gear on the exhaust shaft is 
extended beyond the width of the 
normal gear and the bevel gear is 
internally splined with a Fellows 
gear shaper to fit over this extension. 
A single large flanged nut holds this 
gear on the shaft. Owing to the 
tactethat the number of teeth on 
‘the spur gear differs from the num- 
ber of teeth in the bevel gear a very 
fine adjustment is obtainable on the 
timing by shifting the gear in rela- 
tion to the shaft. 

One cam operates two valves 
through a Tee shaped tappet working 
in a bushed hole in the cylinder head. 
This tappet has been redesigned to 
increase its strength, reduce wear and 
facilitate production. This type of 
tappet removes all side thrust from 
valve stems. The valves are ad- 
justed as before by adjusting screws 


, 


AERIAL AGE 


343 


Magneto end view of the Curtiss CD-12 Aero Engine 


clamped in the ends of the Tee tap- 
pet. The camshaft bearings are 
lubricated by oil pressure of approxi- 
mately 10 pounds per square inch 
and the Tee tappets and valve guides 
are oiled by splash. 


Crankshafts 


The crankshaft is one of the con- 
ventional seven-bearing type being 
made of low chrome nickel steel. 
The crankshaft has been redesigned 
to take care of the redistribution of 
the main bearings, the center bearing 
being 134 inches effective length and 
the she: of the bearing 1- TA inches 
thereby doing away with the 


three 1” bearings used in the CD-12 
engine making larger bearing surfa- 
ces and decreasing manufacturing 
costs. The same journals and crank 
pin sizes of 3 inches and 214 inches 
respectively have been retained. The 
crank cheeks have been made oval 
instead of rectangular increasing the 
width %4 inch and decreasing the 
weight of the crankshaft at same 
time giving a stronger and lighter 
shaft. The same type of propeller 
thrust bearing is used on this engine 
mounted between No. 7 and 8 main 
bearings, namely, a deep-grooved 
radial annular ball bearing. This 


Propeller end view of the Curtiss CD-12 Aero Engine 
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bearing takes thrust in either direc- 
tion and the method of mounting 
adds greatly to the rigidity of the 
propeller in flight and gyroscopic 
forces are well taken care of by this 
arrangement. 

‘Crankcase 

The upper half crankcase cast from 
an aluminum alloy is practically the 
same as on the CD-12 with the ex— 
ception that the nose has_ been 
shortened after removing the pro- 
peller and electric started bosses. 
The cast aluminum main _ bearing 
caps have been replaced by duralu- 
min forgings having four times the 
strength for the same weight. Each 
cap is carefully keyed to the crank- 
case to prevent it from shifting dur- 
ing operation. 

Bronze backed babbitt-lined bear- 
ing shells are used, held in place by 
countersunk head brass screws, The 
babbitt bearings are bored to size 
in a boring mill, thereby maintaining 
the clearances in all bearings the 
same and insuring perfect alignment. 

Accessory Drive Shaft and 
Gearcase 

On the anti-propeller end of the 
engine is mounted a typical gear-case 
as used on this type of Curtiss 
engine. The gearcase has _ been 
redesigned to provide better accessi- 
bility and to make provision for 
mounting of the Air Service gear 
gasoline pump as well as gun genera- 
tor drives. The use of this type of 
gearcase facilitates production and 
permits lighter weight. As used in 
the CD-12 engine all shafts and 
gears are assembled using stub-tooth 
teeth as splines. Altho the engine 
has a 60 degree angle between cylin- 
der banks, the vertical drive shaft 
is brought to a height where 90 
degree drive shafts run directly to 
the bevel gears on the exhaust cam- 
shafts. The tachometer drive has 
been removed from the vertical shaft 
which runs 114 crankshaft speed and 
has been taken off of the left hand 
exhaust camshaft thereby simplify- 
ing the design and making the drive 


more accessible. All gears have 
stub teeth. 
A very satisfactory magneto 


coupling drive has been developed 
for the D-12 engine. This drive con- 
sists of a combination of an Oldham 
coupling and thermoid disc with a 
micrometer adjustment obtained by 
the use of a series of holes of differ- 
ent total number in two discs. The 
Oldham coupling takes care of all 
offset and thermoid disc takes care 
of angular misalignment as well as 
protecting the magneto from gear 
shocks. 
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End view of the Curtiss CD-12 Aero Engine 
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The water pump design has been 
changed to provide a_ ball bearing 
in the water pump in place of a 
plain bearing and a splined shaft 
drive in place of the squared coup- 
ling formerly used. Adequate glands 
have been provided to prevent both 
oil and water leakages. An Alemite 
connection is used on the water 
gland to keep the packing lubricated 
to prevent leakage. The lower verti- 
cal drive shaft is designed to drive 
the Curtiss triplex plunger gasoline 
pump in Army Air service gear pump 
the upper end of the upper vertical 
shaft is indirectly splined for a Lib- 
erty generator. The gear-case is 
provided with a boss to take the 
Bijur anti-propeller end starter. 


Pistons 

The same type of piston is used as 
in the CD-12 engine, being the ribbed 
head type, which gives a light weight 
piston of considerable strength. The 
rings have been lowered to provide a 
wider top land and to make the rings 
all the same width, namely, 3-32. 

The piston pins float in the pistons 
and connecting rods being held in 
place by means of piano wire snap 
rings. There has been no change 
in the connecting rod assembly, this 
being the articulated type, the short 
rod being forked over a boss on the 
master rod. Non-gran bushings are 
used for the wrist pins and piston 
pins. 
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Lower Half Crankcase 

‘The lower crankcase has been en- 
tirely redesigned to eliminate the oil 
tank which was formerly built into 
the engine. The oil pump was also 
redesigned, three separate pumps be- 
ing used instead of the three gear 
suction pumps and the two gear pres- 
sure pumps. By this means weight 
was saved and the drive of the pump 
was greatly simplified. The oil 
pump is driven from the lower ver- 
tical shaft in the gearcase thru spur 
gearing, a team of three gears being 
used. The middle gear is adjustable 
to obtain the proper gear back lash 
without necessitating careful machin- 
ing for center distance. 

Carburetion 

At the present time the engine is 
fitted with two Zenith U. S. 54 carbu- 
retors which have beeen rebuilt to 
provide parallel throttles and an im- 
proved mixture control. These 
changes with the proper carburetor 
setting has given an extremely flexi- 
ble engine coupled with wonderful 
acceleration without sacrificing maxi- 
mum power. ‘The two carburetors 
are inter-connected with a cast alu- 
minum air duct, which obtains its 
air through a sheet aluminum air 
stack from outside of the airplane 
body. 

Ignition 

Two single spark 12 cylinder Split- 

dorf magnetos model SS12 are used 
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for ignition on the engine feeding two 
spark plugs per cylinder placed dia- 
metrically opposite. One magneto 
is wired to the exhaust plugs and 
the other to the intake plug. The use 
of these magnetos has resulted in the 
saving of over six pounds total weight 
without a sacrifice of performance or 
reliability. 
Cooling System 

The cooling system had only a few 
slight changes. The pump has been 
redesigned as stated above, the double 
shrouded type of impeller being re- 
tained. The capacity of the pump 
has been increased slightly. As be- 
fore the pump delivers water thru 
a distributing manifold on the lower 
end of each. cylinder block, discharg- 
ing at the top into another manifold. 

This engine has been designed to 
use water manifolds for the outlet 
directly on the cylinder head thereby 
eliminating the objectionable feature 
of passing water thru the intake 
manifold gasketed joint. 


Lubricating System 

The conventional Curtiss lubrica- 
ting system is used on this engine, be- 
ing refined to such a degree that a 
consumption of .015 pounds per 
B. H. P. per hour may be used as an 
average figure for continuous flying. 
Minimum figures of one half this 
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value have been obtained in block 
testing. The scavenging pumps, 
which are now entirely separate 
eliminate any chance of air entering 
the system and thereby destroying 
the pump capacity. These scavenging 
pumps have been increased fifty per 
cent in capacity. All plain bearings 
in the gearcase are pressure fed with 
the exception of the lower vertical 
shaft which runs in a bath of oil. 
All other bearings are splash fed by 
the oil running back from the cam- 
shafts which are carefully housed 
in with an oil tight housing. 
Propeller Hub 

The propeller hub has been rede- 
signed so that standard Liberty bolt 
size and bolt circle are used. A 
novel use of duralumin has been made 
by the use of this material in the 
loose flange. 


Gasoline System 

The gasoline system used on the 
high speed airplanes using the D-12 
engine consists of the Curtiss triplex 
gasoline pump _ feeding gasoline 
directly to the carburetor, an over- 
flow being provided from this pump 
to take care of the over capacity of 
the pump. The gasoline is fed with 
a relief valve to maintain a constant 
pressure. This type of pump gives 
positive priming and unusual relia- 
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bility since the pump is oiled under 
pressure against leakage past the 
pistons and the speed of 325 r. p. m. 
is very low. 

Summary 

With the above changes, an engine 
has been obtained weighing 670 
pounds without water and delivering 
400 B. H. P. at its normal speed of 
2000 r. p.m. By the use of higher 
compression ratios and doped fuel 
as well as higher speeds this power 
is materially increased so that the 
result is an engine which develops 
a minimum of 430 horse power at 
2100 r. p.m. The engine has been 
submitted to a Navy 50 hour test 
showing very good performance and 
other tests are now being conducted 
during the production of more 
engines. 

The B..M. E. P. obtained in this 
compact engine are as high at 2000 
and 2200 r. p. m. as obtained usually 
in an engine running at 1800 r. p. m. 
The Curtiss D-12 engine represents 
more nearly the ideal airplane engine 
than any other motor owing to its 
light weight and low head resistance 
per horse power which allows the 
engine to operate at light power hav- 
ing a tremendous reserve power for 
emergency coupled with _ reliable 
operation at full power. 


Uppercu, President of the A. C. C. 
Most Enthusiastic Supporters 


N the election of Inglis M. 

Uppercu as president of the 
Aeronautical Chamber of Commerce, 
a pioneer in American aviation, who 
has hitherto remained comparatively 
little known, come prominently to the 
front. He is unique in the auto- 
motive world, in that he has for 
years been one of the most success- 
ful distributors of motor cars, and as 
such is a powerful figure in the auto- 
mobile business, while throughout a 
long period he has consistently de- 
_ voted a considerable portion of his 
income to the development of flying. 

The aircraft industry is probably 
the most talked of industry in the 
country today. Hardly a group of 
business men assembles without a 
discussion of aeronautics. Yet, as 
Mr. Uppercu once phrased it: “If 
you passed the hat you wouldn’t get 
a nickel.” The difference between 
the new head of the Aeronautical 
Chamber of Commerce and many of 
the talkers is that Mr. Uppercu backs 
up what he says. First and last, in 
the past twenty years, he has in- 
vested nearly $30,000,000 in aviation, 
first in experimenting and later in 


scientific research and the practical 
operation of aircraft. 

Mr. Uppercu was born in North 
Evanston, Ill. As far back as he 
can remember kite flying held him 
fascinated. When he was a little boy 
his parents moved to Montana and 
there, in the winds that frequently 
swept the hills and high plateaus of 
his father’s sheep ranch, Inglis had 
opportunity to test new kites and to 
dream, like so many others have 
dreamt, of following the eagles in 
their swift strong flight. His Grand- 
father Hildebrand loved kites, too, 
and together the old man and the 
little boy would construct new de- 
vices tor the’ air. » Whenever? the 
father took Inglis on even the short- 
est trip from home, the lad, on his 
return, would invariably find Grand- 
father Hildebrand with a new kite 
sailing high to welcome him back. 

As he learned to read, Inglis ob- 
tained a set of books called “Science 
For All” and the flying and balloon 
sections of these, meager enough at 
that time, he learned almost by 
heart. So convinced did he become 
that it would be. possible for him to 


One of America’s 
of Aviation 

fly that, when about 5 years old, 
he built a “flying machine.” <A 
cracker box was the fuselage and the 
first wings were made like kites, but 
they appeared too flimsy. So the 
boy obtained a pair of eagle’s wings 
and tacked them on. With his sister, 
a few months older, he held many 
conferences as to the time they 
would be gone, where they should go 
—the provisions they should take. 
At last, one night, when, in the clear 
air, the brilliant stars came close 
enough to reach, Inglis and his sister 
dragged their “airplane” to the roof 
of the shack, and were about to 
“take off” when their father inter- 
fered. 

The next stage came several years 
later. The family were living in 
St. Louis. Next door was the home 
of a mechanical experimenter who 
was later to make a name in the auto- 
mobile industry—Chas. E. Duryea. 
Mr. Duryea’s immediate problem— 
it was in 1886 or ’87/—was to make 
the primitive high wheel bicycle 
safer. But he and the youth use to 
talk about flying and Mr. Duryea 
made many models which sustained 
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the youth’s interest and hope. Mr. 
Duryea soon went to live in Wash- 
ington and the Uppercus to New 
York. On one of Mr. Uppercu’s 
visits to Washington, Mr. Duryea 
said: “Inglis, you and I will have to 
get a 40-acre lot and build a flying 
machine factory in the middle of it.” 


About 1890 Mr. Duryea had his 
work on the internal combustion 
engine well under way and gave Mr. 
Uppercu his first job. In 1901 or 
1902 (the very time Langley and the 
Wrights were experimenting) Mr. 
Duryea built a 50 h. p. 3 cylinder 
airplane motor which weighed but 
three pounds, per horsepower, re- 
markably light considering the know- 
ledge of the period. Mr. Uppercu’s 
association with Mr. Duryea grati- 
fied the boy’s ambition to work with 
“moving things” and Mr. Duryea’s 
interest in flexing undoubtedly led 
Mr. Uppercu some years later, when 
the automobile business had enabled 
him to lay the foundation of a for- 
tune, to give substantial aid to aero- 
nautical research. 


In 1908 Frank Boland of Rahway, 
N. J. built a tailless airplane that 
flew successfully many times. It was 
with Mr. Uppercu’s help that Mr. 
Boland made his early experiments 
and it was with Boland, in the fall 
of 1908, that Uppercu took his first 
flight. What the boy, on the Mon- 
tana plateaus, instinctively believed 
about the air, the man, now actually 
felt. The air was not simply an in- 
visible, entangible, ether; it was sub- 
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tance; it was stable; it was capable 
of supporting a man and a machine. 
The old Boland aircraft, crude as it 
was, has a distinct place in the pro- 
gressive line which is manifest today 
in the planes and boats built by the 
Uppercu interests. 

The investment of a few hundred 
dollars in 1908 was consistently in- 
creased and small plane and motor 
plants were built under Mr. Upper- 
cu’s patronage, first at Newark, then 
at Nutley and finally at Keyport, N. 
J. The firm was originally known as 
the Boland Airplane Co. In March 
1914 it was desired to re-incorporate 
and it was Mr. Uppercu’s aim to 
provide an expressive, descriptive 
name. He had the example of his 
automobile business. In 1902, when 
it became apparent that automotive 
transportation had before it a great 
popular future, Mr. Uppercu incor- 
porated under the name of “Motor 
Car Company ef New Jersey.” 50 
far as there is record, it is declared 
that this was the first notable use of 
the term and his friends credit Mr. 
Uppercu with actually having origi- 
nated it. The aircraft company, in 
1914 was well along in the develop- 
ment of marine flying craft. Mr. 
Uppercu then coined the word 
“Aeromarine” which has since be- 
come known the world over. The 
Aeromarine Plane and Motor Com- 
pany thus came legally into being. 

From 1908, when he flew numbers 
of times with Mr. Boland, Mr. Up- 
percu had not, up to the fall of 1917, 
been in the air. It so happened that 
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his reintroduction to flying came 
through a naval pilot whose idea of 
aviation was to scare his passengers 
and then pose as a hero engaged in a 
desperate occupation. 

“When we alighted,’ said Mr. 
Uppercu, “I thought, ‘If this is fly- 
ing, it is folly to attempt to commer- 
cialize it. So he set about learning 
the truth. He picked his own pilots 
and from that time on the word 
“Aeromarine’” became synonymous 
with safety and sanity. “I had first 
to sell flying to myself,” said Mr 
Uppercu, “before I could hope to 
sell it to others.” So he learned 
to fly. 

In the five years that have elapsed 
since that experience, Mr. Uppercu’s 
operating company, Aeromarine Air- 
ways, has flown hundreds of thou- 
sands of miles transporting many 
thousands of passengers in comfort 
and security. He has established lines 
between Key West and Havana, 
New York and Atlantic City and 
Cleveland and Detroit. These ser- 
vices were the first in the United 
States and to date are the only ‘ones 
maintained on schedule. The manu- 
facturing corporation, the Aeromar- 
ine Plane and Motor Company has 
greatly expanded in the last few 
years and at present is engaged on 
War, Navy and Air Mail contracts 
aggregating one and a half million 
dollars. 

Mr. Uppercu’s chief automobile 
interest is the Cadillac Motor Car 
Company of New York, of which he 
is President. 


The Silencing of Aircraft 


HE muffler on an automo- 
bile is a requirement of law. 


It is natural to suppose 
that aircraft will be required to 
meet similar conditions the mo- 


ment flying noise becomes a nui- 
sance and this is only a matter of 
time when the volume of air traffic 
is sufficiently great. Legislation 
will eventually force aircraft muf- 
fling, even if the obvious advan- 
tages remain unheeded. 
Military and Naval 

The good results of silencing 
are obvious. These are set forth. 

As airplanes, for example, can 
be heard from a great distance, 
long before they can be ‘seen; 
listening devices which show loca- 
tion and distance enable the 
enemy to be forewarned and pre- 
pared. By muffling, machines can 
get nearer the enemy before 
being perceived and carry out 
their work at a lower altitude and 


with greater surety. At night, the 
advantage is probably increased. 

The pilot and observer can carry 
on conversation without the use 
of signals or telephones. 

By the use of a cut-out, signals 
can be made from one machine to 
another in formation flying. Sig- 
nals may be made to the aero- 
drome. 

The noise of the engine is an 
obstacle in radio communication. 

The noise of an unmuffled en- 
gine has an undesirable effect on 
the pilot’s system. 

Though no regulations in the 
U. S. have thus far been made, it 
is obvious that aircraft will have 
to be muffled just the same as 
have motor boats and automobiles. 
Because of this novelty of aircraft. 
have they escaped prohibition of 
noise. 

Passenvers will want to con- 
verse during flight. 


The continual roar of an engine 
is objectionable to the ears of pay- 
ing guests. Every other method 
of transportation strives to afford 
the utmost in convenience and com 
fort. 

The Noise of Flight 

The noise caused by an airplane 
arises chiefly from two ‘sources. 
These are: Ist, the noise of the ex- 
haust gas leaving the engine. 2nd, 
the whirr of the propeller. Since 
the noise of the engine is much 
greater than that of the propeller, 
if we can deaden it, or do away 
with it altogether, we have done, 
perhaps, all that is necessary. 

From a military point of view, 
it is necessary for the machine to 
fly absolutely without noise, either 
from the engine or from the pro- 
peller. The simplest method of 
reducing the noise of the propeller 
is to reduce its speed of rotation. 
The usual type of propeller re- 
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volves at 1400 to 1800 r. p.m. Be- 
sides the inconvenience caused by 
the noise, this speed has the dis- 
advantage of causing considerable 
loss of propeller efficiency. In 
order to avoid this double incon- 
venience, many aviation factories, 
especially in England, have long 
made engines with special gear- 
ing, reducing the speed to between 
700 and 900 r. p. m. In most cases 
these engines are fitted with four- 
bladed propellers. This arrange- 
ment allows of reducing their 
dimensions, increasing the effici- 
ency, and reducing the danger of 
breakage. The resulting lessen- 
ing of noise is not perceptible, 
however, on account of the all- 
dominating intensity of the noise 
of the escaping exhaust gas. 

It has, however, been proved 
that during a glide the noise is no 
longer audible from the ground, 
even when the machine is at an 
altitude of but 500 to 700 meters 
and the propeller is turning at 500 
tom/O0erep. m. “Phere is thus no 
doubt that the combined use of a 
geared propeller and a silencer 
adapted to the engine provides an 
almost perfect solution of the 
problem of the silent airplane. 

The noise of the engine is caused 
by the energy of the exhaust gas 
which leaves the cylinder at great 
speed, with a considerable amount 
of heat, and at a presure of 5 to 7 
atmospheres. The silencers used 
in automobiles are built on the 
principle of the discharge of the ex- 
haust gas into voluminous mani- 
folds in which the gas is forced to 
change its direction frequently, 
which tends to a reduction of 
speed. This method of deadening 
the sound has several technical de- 
fects of which the following are 
the chief: great volume, consider- 


able weight, great resistance to es- 
cape and consequent loss of power 
in the engine caused by back pres- 
sure. Increasing exhaust resist- 
ance also causes over-heating of 
the cylinder walls. The silencer 
now used in automobiles causes 
a greater quantity of exhaust gas 
to remain in the cylinder after the 
stroke of the piston, the tempera- 
ture of compression to be higher, 
combustion to be incomplete on 
account of the unfavorable com- 
position of the gaseous mixture, the 
gasoline to mix in the cylinder 
with too much exhaust gas and the 
fouling of spark plugs and valves. 

In Switzerland, where the authori- 
ties banned flying entirely near 
Lucerne until engines were muffled 
there has been developed the ‘Ad 
Astra” silencer, a note on which 
was published in Aerial Age of 
January’ 2, 1922. An _ observer 
reported: “There was scarcely any 
noise from the airplane during 
flight. At an altitude of 1000 m. 
only the propeller was heard. 
Other machines were up at the 
same time, and the difference be- 
tween them and the one fitted with 
the silencer was striking. Accord- 
ing to the date given by those 
checking the tests, there was nei- 
ther loss of engine power, nor 
greater heating. It was even 
found that there was economy of 
fuel. The silencer can easily be 
placed in a suitable housing on 
the ’plane so that there will be no 
increase in head resistance.” 

This speaks in behalf of the 
airplane, with usually but 300 or 
400 horsepower. One may well 
think of the airship—there is the 
ZRI of the Navy with six 300 h. p. 
engines—and its increase in vol- 
ume of noise. 

The requirements of a muffler 


may be summed up as follows: 

There should be no objection- 
able loss of power. In tests of 
certain mufflers by the University 
of Michigan a loss of less than 1 
per cent was shown. 


There should be a saving of fuel. 

Better cooling of cylinder walls 
should be obtained. — 

Cleanliness of spark plugs and 
valves. 


Exhaust gas should be thorough- 
ly cooled as it leaves to avoid the 
present danger of fire. 

The muffler must be capable of 
being easily incorporated in the 
design of the aircraft. 

The weight of the device should 
not be prohibitive. For 250 horse- 
power it should not weigh more 
than 20-25 pounds. 

Shape must be favorable for the 
reduction of head resistance. 

Quick detachability is desired. 

The more rigid requirements of 
the aicraft muffler will when met, 
add much to the pleasure and econ- 
omy of automobile transportation. 
An evidence of this benefit is fur- 
nished by the tests in 1915 of the 
University of Michigan in which 
some commercial automobile muf- 
flers lost 14 to 18 per cent of the 
engine power. Such loss is expen- 
sive as well as needless. 

In the matter of mufflers alone, 
it is evident that the automobile 
will again benefit by the airplane. 

Those concerned in this work 
will be interested in Reports nos. 
10 of 19167 and 55 of 1920, of the 
National Advisory Committee for 
Aeronautics, Washington, D. C., 
which reports cover the only work 
officially done in mufflers in this 
country, so far as is known. In 
these experiments a 75% reduc- 
tion in exhaust noise was found 
certain of easy acquirement. 


American Airplane With Change 


Speed Device 


90 Mile Speed Range—Ceiling Increased Over Half—Clhimbing Speed Raised 31%—A New Era Promised 


A device which will add 40 per 
cent to the high speed, reduce the 
landing speed by 26 per cent, add 
51 per cent to the ceiling and cut 
31 per cent from the time of climb 
to 15,000 feet of the standard air- 
plane is the claim of an American 
in China, J. J. Dill, whose appara- 
tus may be fitted to any ordinary 
machine and operates to change 
the angle of incidence of the wings, 
at will during flight from zero to 
10 degrees. 

A series of test flights have 


recently been made by a military 
pilot at Harbin of a machine fitted 
with the Dill device. At a fixed 
angle of 3% degrees the average 
speed was about 94 miles an hour, 
with a Rhone 110 h. p. engine, 
despite the fact that the power 
plant was in bad order. In the 
second flight exceptional results 
were had with the device in opera- 
tion. An altitude of 6560 feet was 
reached in 4 minutes with an 
angle of incidence of 6 degrees. 
During this flight the pilot changed 


the angle of incidence from 2 to 8 
degrees. The corresponding speeds 
in horizontal flight at 2000 metres 
(65600 feet) with various angles of 
incidence, as shown by the speed- 
ometer, were as follows: 
Angle of 8 degrees, speed 65.62 
map. i: 
Angle of 4 degrees, speed 90.62 
min p- Ae 
Angle of 2 degrees, speed 103.12 
Tater Dee 
“The alteration of the angle of 
incidence in no way affected the 
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control of the rudders, and the var- 
iations did not make any pressure 
on the control stick; and the stabil- 
ity of the machine was in no way 
affected, having the same aeronau- 
tical qualities at the different 
angles,” reads the pilot's report 
“The landing was easily made in the 
space of 82 feet with an angle of 
6 degrees.” 

“The invention makes this air- 
plane entirely different from any 
other I have flown, the difference 
being: (1) the short run required 
in starting and landing, (2) the 
rapid high climbing power, and, 
most important, (3) the different 
speeds obtained during horizontal 
flight, which can be changed at will 
in wide limits without any change 
of motive power. 


“In my opinion the building of 
machines with high powered en- 
gines of 300 to 600 h. p. and more, 
and fitted with the Dill invention, 
will create a new era in aviation 
and make it possible to get the 
highest speeds, such as would be 
impossible without the invention, 
and with full load allow a machine 
to successfully take off and land.” 


The present day airplane, with 
fixed wings, may be compared with 
an automobile with powerful en- 
gine but with but one speed. An 
airplane of high horizontal speed 
must necessarily take off and land 
at comparatively high speed; and 
the machine with slow take off and 
landing is impracticable for mili- 
tary and high speed commercial 
purposes. 


An airplane with a high climb- 
ing speed and capable of attaining 
a great altitude usually must have 
a powerful engine, or a high angle 
of incidence. In the first instance, 
it is expensive and in the second 
the ’plane must necessarily have 
a lower horizontal speed. In both 
cases, the machine has but one hori- 
zontal speed for any non-variable 
wing setting. To beat this situation, 
the changeable angle of incidence 
provides a radical solution. 


The experiments, which are re- 
ported to have covered eight years, 
with official observation begin- 
ning in 1919 at Omsk under a Kol- 
chak government commission and 
later at Harbin with another ma- 
chine, are said to prove: 

“By means of the Dill invention 
it is possible to alter during flight 
the angle of incidence of wings, 
smoothly and without any strain 
on the pilot. 

“The alteration of the angles 
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does not in any way affect the sta- 
bility of the machine. 

“The mechanism itself has an 
insignificant weight, and does not 
affect the strength of the machine. 

“For the different angles the 
strength of the truss remains un- 
impaired.”’. 

The following comparison is 
made in the report of two airplanes 
of the same kind and character- 
istics: 


Weight eee 2400 Ibs. 
Power. planta... 300 h.p. 
Wing surface. .280 sq. ft. 
Profile: ages RAF 15 


In this instance one machine is 
supposed to have no adjustment for 
altering the angle of incidence and 
has a fixed angle of 2 degrees. The 
other is supposed to have the Dill 
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paring the two, a report by an 
observer of the test flights states 
the following figures: 
SER WWOPY) FORPEABEE 

With the first machine, a biplane 
2-seater, with 110 Rhone, the 1919 
tests results in the following per- 
formance: 


Climb to 6560 ft. with full load 


10.7 min. 
Climb to 14,760 ft....... 48 min. 
Take-off distance .. 197 ft. max. 
anding siisk. wee 295 it. max 
Speed at 8 deg... ..2. / ina 
Speed at 4 deg...... 875 m. p. h. 
Speed at O deg... 112.5 ape 


The idea of changeable angle of 
incidence is not new but no practi- 
cal device has yet been placed on 
the market. This scheme would be 
of inestimable value to the air 
flivver to which we are lookng but 


invention attached by which the which manufacturers are reticent 
angle can be altered from 0 to 10 about producing this, and a re- 
degrees during flight, at will. Com- versible “prop.” 
| . 
. r He Time of 

TYPE mee en ep ae | Sarie | “Gibat 

| ¥ a ie a e ; 15,000 ft. 
Dill machine 160.7 66.7 | 17,250 1352 
Ordinary machinemia), ) 114-7) 90, Seis 20,080 1972 
Percentage 40% | 26% | 56% |— sig 


An American DH4 performance is cited below for purposes of comparison 


oe 
DH4 | 124.0 | 


61.5 17,600 | 40 min. 


Flying in California 


By R. J. Smith 


© those who are contemplating 
‘ae an aerial trans- 

portation line and have suffi- 
cient money, backbone and_ ability 
with which to feed it during its in- 
fancy, the Pacific coast offers un- 
On the other 
hand, individuals or small companies 


limited potentialities. 


who are financially weak might more 
profitably go elsewhere, for Cali- 
fornia has already many such com- 
panies who are “just about making 
expenses” or, in the language of the 
individual “free lance,’ doing “not 
so good.” At the time of writing, 
most of the last mentioned are “doing 
the small towns.” Eastward, business 
as a “joy hop merchant” being slow 
in and around San Francisco, pilots 
without planes and jobs are plentiful 


here, too, although most of them, 
owing to the state law governing air- 
craft, hold state licenses. 

The West today needs and is well 
able to support, reliable aerial trans- 
portation lines, which have, as before 
stated, sufficient money, backbone and 
ability behind them to be able to over- 
come all obstacles which might pre- 
sent themselves the first year, and 
present and maintain a regular ser- 
vice on schedule between certain 
cities here. The companies running 
these lines could safely start with 
large planes capable of carrying 10 
or more passengers each, for in the 
writer’s opinion the introduction and 
sight of these large aeroplanes would 
impress the public more favorably 
than a smaller model; in fact it is 
doubtful if the latter type would be 


November, 1922 


favored at all. An instance might be 


quoted here as an example. Recent- 


ly an organization inaugurated a fly- 
ing company here in San Francisco. 
It was advertised that the planes 
owned by the company would main- 


tain a schedule and fly between Los 
Angeles and San Francisco. The 
planes to be used were “Standards” 
with “Hisso” motors and some were 
converted to carry four or five pas- 
sengers, | believe. I have a great 
respect for both this type of plane 
and engine, but venture to say that a 
“Standard” fitted with a ‘“Hisso” 
motor is hardly a “five place job” or 
even a four. Needless to add, this 
company did not succeed here. But 
bring the large plane, put it on the 
same route, advertise extensively and 
sensibly, secure the services of an ef- 
ficient personnel, a flying manager, 
one who will keep the planes in the 
air, let discipline be the company’s 
slogan, and the spirit of esprit-de- 
corps prevail, and I feel positive suc- 
cess will be the reward. Then from 
San Francisco to points up the Sacra- 
mento River, sea planes or flying 
boats could be put into profitable 
service. One might ask how the 
public would take to it. Whether 
they would immediately or not is 
rather hard to say, but I think they 
would, especially the people of San 
Francisco. They would, I think, 
start the ball rolling and then the 
rest would follow suit. My reason 
for saying this is because the fliers 
of Crissy Field, both Air Mail and 
Army pilots have by their excellent 
flying shown the public here and for 
miles around that flying is safe in 
all weathers. These officers have 
much to be thanked for by com- 
‘mercial interests, for they have effi- 
ciently “paved the way.” One sees 
perfect formations passing over the 
city and the bay almost every day. 
They fly at safe altitudes and sanely. 
I have often heard people remark, 


“How safe they always look up 
there.” Also there are a good many 
who judge the time of day by when 
the mail plane goes out and comes in, 
so regular is the schedule. 


The aeronautical organizations in 
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the East would profit by investigat- 
ing and taking advantage of the pos- 
sibilities here. 

San Francisco seems to be favored 
as an ideal city in which to hold con- 
ventions. Hundreds of thousands 
of business officials flock here year- 
ly from all over the United States, 
and apart from one or two “joy hop” 
planes, there is no aircraft service 
to offer them. This year there were 
over 300,000 “Shriners” in town for 
their convention. The Army pilots 
gave them an exhibition of good fly- 
ing. Capt. Yerex, the British R. A. F. 
pilot and another whose name I do 
not know, flew over the town at 
night giving acrobatic flying displays 


in an illuminated plane throwing fire, © 


but nothing serious was done in the 
way of sight-seeing trips. In fact, I 
think I can safely say not more than 
50 (if that) even flew out of the 
whole 300,000. Let us assume that 
there had been an_ organization 
operating large planes here at the 
time. They would have reaped a 
small fortune in sight-seeing trips 
alone. Another point worth consider- 
ing is the fact that these Shriners 
came from all corners of the country 
and are now “back home” talking 
about all the excitement they had 
here. The same thing happens when 
the men taking part in future con- 
ventions return to their home town. 
An aerial transportation line would 
therefore receive much invaluable 
publicity. 


The aeroplane is by no means a 
The public 
have been partially educated that fly- 


“new mystery” here. 


ing is a safe mode of travel and it is 
good to note that although much fly- 
ing has been done, accidents, even ot 
the smallest nature, have been very 
few and even these have mostly, if 
not all, been due to stunt flying or 
The state 
law forbidding pilots to fly without 


taking unnecessary risks. 


licenses has, I think, improved mat- 
ters considerably here. Local inter- 
est in San Francisco would, I should 


say, support an aerial transportation 
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line if approached in a tactful and 
businesslike way, until the line’s de- 
velopment permitted it to be inde- 
pendent of any one source of revenue. 


Business generally is good here and 
where business is good so should 
flying be. 

Let us now consider the weather 
and the characteristics of the ground 
along certain routes. Unfortunately 
I have not much data on the latter 
but this might be easily ascertained 
from the regular maps and from vari- 
ous other sources. I might say, how- 
ever, that most of California is good, 
and although the state is mountainous 
only a few need be crossed to reach 
any point. There is generally a fog 
hanging over San Francisco Bay ter- 
ritory, but if one knows the bay and 
is careful this is not a serious draw- 
back. The uneven character of the 
ground makes the air at low altitudes 
bumpy at times, but taking all in all, 


it’s not a bad old state to fly over, 
from the pilot’s point of view. One 
can judge the physical hazards here 
fairly well by reading the descrip- 
tion of California in an article en- 
titled “Information for Pilots, Giving 
the Practical Characteristics of the 
Land Along Various Routes,” which 
is in the October 10, 1921 issue of 
AERIAL AGE. 


This article gives but an outline of 
what might be here, and in fact what 
can be expected in the not very dis- 
tant future. Much more could be 
said, but this outline may be of in- 
terest to those who read it. It may 
receive criticism. I hope it does, for 
that will prove interest, and if my 
critics will send in their various 
opinions to AERIAL AGE I have no 
doubt that the Editor would com- 
pile the data received and publish 
another article which would be based 
on the facts sent in this way, for such 
an article would, I feel, be very in- 
teresting and helpful to aeronautical 


interests. 
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Detroit 


and records that are likely to stand for some time 

were established. Aeronautic enthusiasts rejoice 
that all of the contests staged were carried through 
without injury to any of the participants, a very re- 
markable event when one bears in mind the extraordi- 
nary speed which some of the machines attained. 

The Curtiss Company created an enviable record by 
having its four machines take the first four places in 
the Pulitzer, a worthy testimonial to the efficiency of 
the Curtiss CD-12 engine, which is completely de- 
scribed in this issue. 

Everyone concerned with the management of the 
Detroit events have every reason to be thoroughly 
satisfied with the outcome of their efforts. 


: ERONAUTIC history was written at Detroit, 


National Aeronautic Association 


The developments which will follow the organization 
of the National Aeronautic Association are being 
associated with interest by all interested in the advance- 
ment of American Aeronautics. There is much con- 
structive work that requires to be done, and it is to be 
hoped that this new body will get down to business and 
endeavor to rehabilitate the sporting and social side of 
aeronautics, which, at the present, requires much re- 
habilitation. Details of the formation of the associa- 
tion. reached us too late for inclusion in the November 
issue, but we hope to deal fully with the subject in our 
December issue. 


A Woman Crosses the Continent 


To Miss Lillian Gatlin goes the honor and distinc- — 


tion of being the first woman to cross the American 
Continent by the air route. She was consigned by air 
mail in San Francisco with her destination New York, 
which she made successfully after triumphal receptions 
at all the stops on the way. As a result of her flight 
millions of Americans had their attention focussed on 
the air mail and the wonderful work being done by it 
daily, and we are indebted to Miss Gatlin for her 
courage and enthusiasm in seeing it through. 
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We are getting so used to saying that America is far 
behind in the development of civil aviation, that we 
frequently fail to give proper attention to the achieve- 
ments which have been made. The figures recently 
published concerning the past twelve months of aerial 
mail service give a striking record of accomplishment. 


The entire aeronautic industry has been conscious 
of the presence of this service but its real scope and 
accomplishments are scarcely recognized. The figures 
given are for the fiscal year ending July 1, 1922. 


The planes in mail service covered 1,750,000 miles 
and carried 49,000,000 letters. This mail totaled 
1,224,500 pounds. 


92.5 per cent of the trips scheduled were actually 
completed and 94 per cent of the scheduled mileage 
was actually flown. This is a record for reliability to 
which any commercial transportation medium might 
point with pride. 


The air mail service is of interest to the aeronautic 
industry, chiefly as an experimental route of civil avia- 
tion. Its record for the past year indicates the regu- 
larity and safety with which a service of this kind can 
be operated in the United States, given proper organi- 
zation and careful supervision. 


The German Sailplanes 


HE achievement of HENTZEN in the glider 

Vampire in the hills near Wiesbaden—he re- 

mained aloft two hours and ten seconds— 
amazed the professional aviators. And well it might. 
They knew that the gliding machines of the WriGHT 
brothers could not be kept in the air for more than 
seconds, and that not until a petrol motor was in- 
stalled in 1903 was there a flight of as much as fifty- 
nine seconds. Two years were to pass before their 
plane remained aloft for half an hour and was driven 
twenty-four and a half miles. At Wasserkuppe, in the 
Rhon hills, HENTZEN in the Vampire, with no motor 
to whirl a propeller, contrived to stay up four times 
as long as one of the Wricuts did in 1905, and at the 
end HENTZEN glided a distance of ten kilometers, a 
little more than six miles, before landing. What was 
accomplished with the motorless flying machines in 
the recent Clermont-Ferrand competitions seems insig- 
nificant by comparison. The French aviator Bossou- 
TROT succeeded only in “flying” two minutes and fifty- 
one seconds in a Farman monoplane. 


The reason for the German superiority cannot be 
found alone in favoring winds that blew “from seven- 
teen to twenty miles an hour, with occasional thirty- 
mile gusts.” The French competitors had wind 
enough, fifteen miles an hour and more. It is evident 
that the Hanover Institute of Technology, where the 
German gliders are made, has evolved important com- 
binations of planes or wings and operating levers. 


It seems to be fundamental that in calm air such 
feats as those of the Germans would have been im- 
possible. Wind was required: the more the better, 
short of a gale. If a light motor were installed in 
their “gliders,” ascents could be made and actual 
flights effected in a calm, Sailplane, as the Germans 
call the Vampire, seems to be an appropriate name. 


The Aeronautic Situation in (taly 


By WILLIAM KNIGHT, M. E. 


NE of the European Countries 
O) which has contributed the most to 

the development of Aeronautics 
both as science and as a branch of En- 
gineering is Italy. 

Italy is one of the few countries that 
can boast of having made a real and last- 
ing contribution to the development of 
aeronautical research work and to the 
realization of some of the best airplanes 
and seaplanes which have been designed 
so far. 

In dirigible construction, Italy is com- 
peting with Germany and the performance 
of the Italian semi-rigid type during the 
war has conclusively proved the many ad- 
vantages offered by this type of dirigible 
construction as compared to the rigid-type. 

Italy has exceptionally good technical 
men like Col. Crocco, Col. Costangi, Col. 
Riccaldoni, Prof. Anastasio, Prof. Panet- 
ti, Col. Guidoni, etc., and designing engi- 
neers like Rosatelli, Conflenti, Tonini, 
Marchetti, Forlanini, Cappa, etc. Italy 


has trained during the war five-hundred 
thousand men in the aircraft manufactur- 


ing industry and when the war stopped the 
Aeronautical manufacturing industry in 
that Country had progressed to a consider- 
able extent and it was readily admitted 
that Italy would prove to be a dangerous 
competitor for the aircraft manufactur- 
ing industry of neighboring nations. 

In spite of all this, Italy is to-day the 
only great nation in Europe which has no 
commercial aviation, no programs for the 
near future, and a Government, which 
judging from the results, or rather from 
the lack of results takes no interest at all 
in either commercial or military aeronau- 
tics. 

In a note published by Col. Tuz. G. Cos- 
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tanzi on post bellum aviation in Italy, the 
author who during the war and after the 
armistice was the representative of the 
Italian Air Service to the Supreme War 
Council in Versailles and also technical 
representative of Italy to the permanent 
Interallied Aeronautical Commission in 
Paris, puts squarely the responsibility for 


such a state of affairs where it belongs. 
Immediately after the armistice was 


signed, while in France, Belgium, England, 
Germany and Holland every effort was 
made for keeping alive the aircraft manu- 
facturing industry and for developing 
gradually the transformation of military 
into commercial aviation, in Italy a pro- 
cess of liquidation of all aeronautical ac- 
tivities was started by the government and 
whatever was left of the war-time organ- 
ization of aeronautical services, kept on 
changing names and shifting from one de- 
partment to another. 

In spite, however, of the lack of en- 
couragement on the part of the govern- 
ment, and, what is worse, in spite of the 
handicap placed on the aircraft manufac- 
turing industry by the lack of an aeronau- 
tical governmental policy, aircraft manu- 
facturers, or at least the most courageous 
ones have succeeded in maintaining the 
high standard of Italian aircraft abroad 


where they are exported in large numbers 
and where they are duly appreciated. 


It is not comprehensible however, when 
we look at the map of Europe crossed all 
over by English, French, Belgian, Ger- 
man, Swiss, Rumanian and even Russian 
aerial lines that Italy is the only European 
nation which is not bankrupt and yet does 
not find it worth while to develop aviation. 

The British press has repeatedly an- 
nounced the organization in the near 


The Pogna-Rossi-Bastianelli flying boat equipped with four Isota- 
Fraschini engines. 
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future of a large aerial transportation 
company operating between England, 
Egypt and the Eastern part of Europe. 
This company will be formed, it seems, 
with British capital and for the purpose of 


furthering British interests in the Orient. 
The Italian press has repeatedly pleaded 


with the Italian Government for the pro- 
tection of Italian Aeronautical interests in 
connection with the operation of imterna- 
tional lines. If it is true that foreign 
aerial companies are going to be operated 
in Italy without any participation of Italian 
capital and without any reciprocity of ad- 
vantages being stipulated for between the 
Italian and foreign governments, the 
hint conveyed in the Italian press to the 
Italian Foreign Office to consider aeronau- 
tics as an international issue and not as 
a local matter is probably justified. 

At any rate we sincerely hope that 
something will be done in the near future 
for starting commercial aeronautical ac- 
tivities in Italy with the co-operation of 
the Government, aircraft manufacturers 
and Italian capital. 

Aeronautics needs the co-operation of 
every nation and the good will of the 
people of the world in order to develop 
into a means of bringing together the 
citizens of all nations for the peaceful 
pursuit of their commercial interests. It 
would be a bad policy to establish over 
any nation the aeronautical supremacy of 
another country. It would not be con- 
ducive of good feelings in the long run 
and it would defeat the main purpose of 
aeronautics which is the international com- 
merce in the interest of all nations. 

We need co-operation in Aeronautics, we 
do not need individual supremacy in the 
air by any nation. 
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Hartford Aviation Meet 


Fourteen events, calculated to 
demonstrate the advance in aircraft 
design, construction and operation 
during the past year, make up the 
Armistice Day program for Hart- 
ford’s second annual Aviation Meet. 
City officials in charge of the munici- 
pal airport are assisting the local Aero 
Club to make the enterprise surpass 
anything of the kind heretofore 
staged in New England. Enthusi- 
astic participation has been promised 
by the War, Navy and Post Office 
Departments, and liberal induce- 
ments, including free hospitality and 
supplies, have been offered aircraft 
manufacturers and operators to take 
part. 


All participants are to arrive in 
Hartford and register during the af- 
ternoon of Friday, November 10. The 
formal program will be carried out 
next day, when the industrial estab- 
lishments generally will close down 
on account of Armistice Day. Sunday 
will be available for passenger carry- 
ing by all who may choose to engage 
therein. Lieutenant Samuel T. Mills 
of the U. S. Air Service will be in 
direct charge throughout the same as 
last year. © 

“Stunt - flying” 
throughout:-the entire meet, but liber- 
al prizes are offered in connection 
with the following features: (1) 
Largest number of planes sent by in- 
dividual, aero club or manufacturer ; 
(2) Largest delegation sent by a Gov- 
erment Station; (3) Most popular 
plane as designated by vote of specta- 
tors; (4) Greatest mileage flown di- 
rect to Hartford; (5) Free-for-all 
race 45 miles triangular course; (6) 
Class A race for planes rated up to 
125 miles per hour; (7) Class B race 
for planes rated up to 100 miles; (8) 
Altitude contest unlimited; (9) Fif- 
teen minute altitude contest; (10) 
Accuracy landing from 1500 feet; 
(11) Free-for-all seaplane race to 
Springfield and return; (12) Relay 
race—each team to comprise two 
Class A and two Class B ships; (13) 
Bomb dropping from 500 feet; (14) 


Bursting toy baloons. 


Announcements of the meet sent 
out by H. Terry Morrison, Chairman 
cf the Flying Committee, are particu- 
larly designed to interest and aid 
visiting pilots. They show a general 
thap of Hartford and vicinity cover- 


will be prohibited: 


showing all features of the municipal 
airport, and an airscape of same from 
1500 feet elevation with the city as 
the background. Funds appropriated 
by the city to relieve un-employment 
last spring, were expended in smooth- 
ing the surface of the 100 acre land- 
ing field, until “best in the country” 
has become the general verdict of 
visiting aviators. 


248 Miles an Hour 


Travelling at a greater speed than 
any human being ever before at- 
tained,” Lietteg hoe a Viationan, sa 
United States Army pilot, on Octo- 
ber 16 at Mt. Clemens, Mich., set a 
new world’s airplane speed record by 
covering a one-kilometre course at 
the rate of 248.5 miles an hour. 

The record was made during offi- 
cial Government tests of speed planes 
that participated in the national air 
races at Selfridge Field and was elec- 
trically timed by officers from Mc- 
Cook Field. 


Aeronautical engineers and army 
and navy officers who witnessed the 
flight were astounded. The demon- 
stration, they declared, proved that 
there is no limit to the speed that 
might be attained in the air. 

Lieut. Maughan made the record- 
breaking flight in the same plane 


with, which he won the Pulitzer 
trophy race on Saturday. The ma- 
chine is a Curtiss army _ biplane, 


powered with a Curtiss 400-horse 
power engine. 

After. setting the new record, 
Lieut. Maughan continued his flight 
to show that the tremendous pace 
could be maintained. On four laps 
he was timed at the rate of 232.22 
miles an hour, and his average for 
eight laps was 229 miles an hour. 

Examination of the machine after 
the flight disclosed that it was in 
perfect condition and that nothing 
in the nature of a trick flight figured 
in the record performance. 

Later Lieut. Maughan added to the 
astonishment of pilots and officials 
on the field by flying approximately 
one mile with the machine on its 
side. The feat in reality was a flight 
without the aid of wings. In other 
trials during the day the speed 
record for monoplanes was shattered 


by one navy and three army ma- 
chines. 
Lieut. Barksdale covered the one 
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kilometre course at the rate of 191 
miles an hour, and Lieut. Whitehead 
made 187. They drove Loening- 
Packard planes. Capt. Hunter, in a 
Thomas Morse, was timed at 179 
miles an hour and Lieut. Calloway, 
in the navy’s bee line racer, made 
1772: 

The trials will determine, to a 
large extent, the type of machines to 
be developed for the army and navy. 
Maughan’s flight was said to have 
made it virtually certain the army 
would select the Curtiss-Army bi- 
plane as the standard pursuit type. 


Navy Tries Out Balloons to Be 
Towed by Warship 


Successful test of a new dirigible 
balloon, designed, it was said, to re- 
place the captive observation balloons 
of the World War, was conducted at 
Wilbur Wright Field, October 14, by 
Charles Branningan, test pilot, of 
Akron, and Ensign Charles Bauch, 
United States Navy. 

Under the test the balloon arose 
500 feet in the air and was attached 
to a motor truck. It was pulled to 
various points on the field, then cut 
loose, and under its own power 
cruised about, coming back to the 
truck, where a drag rope was picked 
up and the ship towed back to its 
mooring. 

It was pointed out that the balloon 
might be towed astern a battleship 
and, after cruising about for obser- 
vation, might again be attached to the 
ship. The new ship, slightly larger 
than a pony blimp, is ninety-five feet 
in length and is driven by a single 
motor. It eventually will be assigned 
to some navy aviation field, it was 
said. 


French Flyers Fail to Equal U. S. 
Mark 


The French aviators, Lieutenant 
Boussoutrot and M. Drouhin, who 
ascended in a Goliath biplane in an 
attempt to beat the American dura- 
tion flight recently made at San 
Diego, Calif., by Lieutenant John A. 
Macready and Oakley Kelly, landed 
after having remained in the air 34 
hours, 14 minutes and 32 seconds. 
They thus failed to equal the record 
of Macready and Kelly, which was 35 
hours, 16 minutes and 30 seconds. 

The French Aerial Federation, 
however, considers the mark set by 
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Bossoutrot and Drouhin an official 
world’s record, contending that the 
American flight was conducted under 
such conditions as will not be ac- 
cepted by the international federa- 
tion, of which the United States is a 
member. 


“T have been to America and half 
way back again,” Bossoutrot said on 
alighting from the plane, wrapped up 
in heavy furs. The aviators were 
forced to land through lack of gaso- 
line, of which they had taken 4,200 
litres when they started. 


The Goliath traveled 3,200 miles, 
according to the instruments, which 
were sealed before the departure. It 
always kept within sight of the walls 
of Paris and was in constant com- 
munication by wireless with the Le 
Bourget. 


National Aeronautic Association 


The recognition of the need of a 
truly representative national body to 
advance American aeronautics led to 
the formation of a Joint Committee 
in 1921 representing the Aero Club 
of America and the National Air 
Association, with Howard E. Coffin, 
of Detroit, as Chairman. This Com- 
mittee decided upon an Aero Con- 
gress at which should be formed the 
National Aeronautic Association. 


Temporary offices were established 
in Washington and in Detroit and the 
date of the Congress set coincident 
with the National Airplane Races in 
Detroit, October 12 to 14th, 1922. 
An Advance Committee on Organi- 
zation, composed of five hundred 
leading aeronautic enthusiasts, was 
formed and of this body an Execu- 
tive Committee of thirty was ap- 
pointed. Upon the suggestions and 
advice of these committees the Sec- 
ond National Aero Congress was 


held. 


More than four hundred delegates 
representative of many states, cities 
civic organizations and aero clubs 
and various aeronautic interests, re- 
sponded to the call of these com- 
mittees. By-laws were adopted, offi- 
cers and governors elected, and Na- 
tional Headquarters established in 
Washington. The new Association 
was incorporated October 14th, 1922, 
as a non-profit membership corpora- 
tion, the papers being dispatched 
from Detroit to Hartford, Connecti- 
cut, by airplane, and incorporation 
completed on the day of adjournment 
of the Congress. 

Officers elected were as follows: 
Howard E. Coffin, President; Bern- 
ard H. Mulvihill, Vice-President ; 
Benjamin F. Castle, Treasurer; John 
B: Coleman, Recording Secretary. 

Governors elected, two from each 
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district, were as follows: Ist Dis- 
trict: Porter Adams, Godfrey Ca- 
bot; 2nd District: John Larkin, 
Jr., Maurice Cleary; 3rd District: 
L. F. Sevier, R. J. Walters; 4th Dis- 
techy ate li Burgin, LL? Sevier: 
5th District: Glenn L. Martin, Dud- 
ley M. Outcalt; 6th Disttrict: C. S. 
Dieman, Sidney D. Waldon; 7th 
District: Ralph Cram, H. F. Wehrle; 
8th District: Edgar G. Tobin, Wil- 
ham He Lone. : Sth Districts” Pe G: 
Johnston, C. H. Messer. 


In addition, by the provisions of 
the by-laws adopted, five Governors- 
at-large are also to be elected by the 
Governors mentioned above. Such 
election will take place shortly as will 
also the appointment of an Executive 
Committee of the Board of Govern- 
ors, authorized by the By-laws. 


Personnel of the National Head- 
quarters has been partially selected 
and installed in Washington and con- 
sists at present of men in charge of 
Administration, Contests and Foreign 
Relations, Membership, Finance 
Legislation and Publicity. Full mem- 
bership on these various committees 
is now being selected by the Presi- 
dent by and with the advice of the 
Governors. 


Mr. H. E. Hartney has been ap- 
pointed Acting General Manager. 

The purposes of the new Associa- 
tion are briefly as follows: 


(a) To maintain in the head- 
quarters of the Association in Wash- 
ington an agency capable of voicing a 
vigorous public opinion upon bene- 
ficial and essential legislation in all 
matters of aeronautics; 


(b) To awaken and educate the 
public mind to the possibilities of 
aeronautics, both as a vital means of 
national defense and as a transporta- 
tion factor in the commercial de- 
velopment of our country ; 

(c) To supply an impartial me- 
dium thru which the thought of all 
sections of the country may be col- 
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lected, collated and harmonized into 
a national expression of opinion; 

(d) To encourage and promote 
the study and advancement of the 
science of aeronautics, and to main- 
tain an institution which will collect 
and disseminate general and techni- 
cal data for the development of the 
industry ; 

(e) To sanction and actively 
supervise under license of the Feder- 
ation Aeronautique Internationale all 
contests, trials, competitions and 
other events involving aerial craft or 
apparatus, and to approve all records 
in connection therewith. 

The Governors of the Aero Club 
of America and the Governors of the 
National Air Association, the two 
largest aeronautical bodies in 
America, have already voted to merge 
their membership into the new asso- 
ciation and steps are now being taken 
to have other smaller aero clubs and 
flying organizations to take similar 
action. 


Arlington Radio Station 


The installation of a recording 
wind vane, anemometer, and sun- 
shine recorder on the 600-foot radio 
tower at Arlington, Va., has been 
completed, and information concern- 
ing current wind conditions is now 
available to aviators. Data may be 
obtained by calling phone Washing- 
ton “West 81” and asking for “Aero- 
logical data.” 

2. The following information of 
value to aviators is hereby made 
available: 

(a) Current wind direction and 
velocity can be obtained instantly at 
all times and in any weather at an 
altitude of approximately 785 feet 
above sea level (600 feet above the 
surface at Washington). 

(b) An indication of the thick- 
ness and probable duration of fog 
and low-lying clouds at Washington 
is given by the record of sunshine at 
the top of the tower. 


The De Haviland 4a with Rolls Royce engine which won the King’s Cup Race in Great 


Britain. 


Piloted by Capt. F. L. Barnard 
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Aerial Mail Performance 


Ten weeks of 100 percent per- 
formance on all three divisions of 
the trans-continental air mail service 
will have to stand as the record for 
awhile. A radio from Iowa City re- 
porting a default on account of bad 
weather ended the longest period of 
perfect flying the air mail has made. 


From the second week in July 
through the third week in September 
every air mail plane left its field ac- 
cording to schedule and the mail was 
carried the, entire way to the desti- 
nation by air. Each plane carries 
from 400 to 500 pounds of mail con- 
taining approximately 20,000 letters 
on each trip. 

For the last year 92 percent per- 
formance was made by the air mail. 
Fortified by the excellent record of 
this summer, it is hoped that this 
year’s performance report will be 
even better. 


The Goodyear Semi-Rigid Dirigible 

In building its first semi-rigid air- 
ship, America will have the aid of 
Umberto Nobile, distinguished Ita- 
lian engineer and co-inventor of the 
demi-rigid type of lighter-than-air 
ships. 

Engineer Nobile, to give him his 
official title, is managing director of 
the Italian government aircraft fac- 
tory near Rome, and comes to 
America about October Ist on a three 
month’s leave of absence, to assist in 
the calculation for building the 300 
foot semi-rigid airship for the U S 
Army now under way at the Good- 
year Aeronautic factory. 

The semi-rigid type of ship ori- 
ginated in Italy just as the rigid or 
Zeppelin type originated in Germany 
and Engineer Nobile is the foremost 
authority on this type of ship in 
Italy, and consequently in the world. 

In engaging him to come to 
America, The Goodyear Tire & 
Rubber Company which has the con- 
tract for building the huge craft, 
wanted to take every possible pre- 
caution of safety and Engineer 
Nobile will personally calculate all 
the stresses that a semi-rigid is sub- 
ject to during flight or when moored 
out in the open. 

Engineer Nobile has just com- 
pleted the designs for a new semi- 
rigid ship for the Italian government, 
only slightly smaller than the one 


being built for the American Army, 
and expects to get back in his own 
factory by the time construction 1s 
under way, so he can supervise that 
work. 


The projected American ship, also 
called va )imother airship, since sit 
can be used as an airplane carrier, 
will be as long as a city block and its 
great gas bag will have a capacity of 
750,000 cubic feet. An idea of its 
size can be had from the fact that the 
largest non-rigid ships built in this 
country have a capacity of 180,000 
cubic feet of gas, though some 203,- 
000 cubic feet helium ships will be 
built next year. 


It will have a speed of 70 miles per 
hour and a cruising radius of more 
than 4000 miles and will be able to 
pick up and release airplanes while 
flying at full speed. 


The distinguishing feature of the 
semi-rigid ship is its metal keel run- 
ning the length of the 300 foot gas 
bag. The power cars containing 
engines and propellers and the navi- 
gator’s car are to be suspended from 
this metal keel, while the huge gas 
bag will be attached to it at intervals 
of 10 feet. 


It will be the largest semi-rigid 
ship in the world when it is completed 
the only larger American airship be- 
ing the rigid ship ZR-1 now being 
built by the U S Navy at Lakehurst 
N. J. and at Akron. The rigid ship 
will be 630 feet long and have a series 
of gas compartments or ballonets, 
with a total gas capacity of about 
two and a quarter million feet. 


Both airships are to be completed 
next fall, and will enable the Ameri- 
can government to test out the rela- 
tive usefulness of the two types. 


Aerial Photography Progressive 

“The aerial camera is taking an 
economical and highly important part 
in the reconstruction of the devastat- 
ed areas of France and in the re- 
storation of the arid regions of Egypt 
and Mesopotamia, which in an- 
cient times were the centers of ci- 
vilization,” said Sherman M. Fair- 
child, a Governor of the Aeronautical 
Chamber of Commerce, and Presi- 
dent of the Fairchild Aerial Camera 
Corp. on his return from Europe. 
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“It is stimulating to learn that 
America leads the major European 
nations in the scientific development 
of aerial photography, but in the 
practical application of the art on a 
national scale we must look to 
France as the leader. The French, 
since the ending of the war with 
Germany, have systematically set 
about the development of aeronautics 
through utilization of every service 
offered. 


“Shortly after the Versailles 
treaty was signed, a French law was 
passed requiring every city in the 
republic, above a certain size, to be 
resurveyed within three years. It 
would have been physically impos- 
sible and financially impracticable to 
accomplish this by ground methods. 
The result was that mapping by air 
was adopted throughout and one 
company alone surveyed 200 cities 
from airplanes. 


“Aerial mapping is being exten- 
sively used by the Ministry of 
Liberated Povinces. The areas of 
France devasted during the war are 
being resurveyed from the air, as in 
many cases not only were property 
lines obliterated, but the records of 
entire communities destroyed. 


“The City of Paris was mapped 
from the air to a scale of 200 feet 
to the inch, thus making it possible 
to identify even small buildings. 
Corrections, such as new structures, 
streets, etc., were printed in red over 
the existing maps. For this air map- 
ping work the French company re- 
ceived the equivalent of $400,000.” 


Mr. Fairchild believes that a rich 
field for development in aerial 
photography awaits American com- 
panies entering Central and South 
America, and such European coun- 
tries as Spain, Greece, etc. 


L. W. F. Giant Bomber 
Successful in Trial Flights 


The giant bombing airplane “Owl” 
designed and built by the L-W-F 
Engineering Co. Inc., College Point, 
N. Y. and known as their Model H-1 
was successfully test flown on Sat- 
urday 16th inst. The machine is a 
redesign of the original “Owl” which 
was wrecked at Langley Field, Va. 
in 1921 and much of the original 


November, 1922 


structure was salvaged. It will be 
remembered that the first “Owl” was 
a mail carrier but taken over by the 
Army service. It proved safe and 
airworthy but entirely unsuited to 
military requirements. While pro- 
ceeding with the repair work the L- 
W-F. Engineers submitted designs 
to the Engineering Division showing 
a complete revision of type and suit- 
ing the machine to all requirements 
for a bomber of the latest class 
which were favorably received and 
authority given to proceed with the 
new design. 


The “Owl” as redesigned has a 
crew arrangement somewhat similar 
to that proposed under the Army 
specification for Type XIII. Two 
pilots are seated in a central nacelle 
slightly forward of the front spar. 
The controls are dual or equally 
accessible to either man and double 
control wires are used throughout. 
A bomber’s cockpit is located below 
and slightly ahead of the pilots. 
Sign communication so important in 
this type is very convenient. The 
bomber has vision slightly above the 
horizontal in approach and about a 
15 degree trail angle and can see the 
nose of his bomb at all times. A 
rear gunners cockpit is provided in 
the after part of the same nacelle. 
A double Lewis gun on a -scarff 
mount commands the entire upper 
hemisphere with a good part of the 
lower. In addition a remote control 
Lewis floor gun is provided for the 
defense of the lower hemisphere. 
Provision is made for the mounting 
of a forward gun but this has been 
omitted as inconvenient for use 
while the dual control is in use. A 
crew of four is therefore required 
but provision is made to accomodate 
four additional men in the center of 
this nacelle if so desired. 


All fuel is carried in the two fuse- 
lages miminizing danger to the crew 
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in case of a crash. Sufficient for 
over five hours at high speed is car- 
ried. A “Pyrene” sprinkler system 
working under pressure is installed 
in each motor compartment. The 
motor controls are very interesting 
and were designed by the L-W-F 
company known as the “Arens” con- 
trol. These will be described in a 
later issue. A carrier for a 4000 
lb. bomb is mounted directly under 
the lower wing. Two 2000 Ib. bombs 
may be carried with equal conveni- 
ence by mounting two additional 
carriers. L-W-F type monocoque 
construction, is used for fuselages 
and nacelle. The weight fully 
loaded is given as 18,000 lbs. and 
22,000 Ibs. with the bomb load. The 
Spanise Ooireet and a Us; Autype 
No. 6 wing curve is used, Three 
Liberty 212 engines are used. A 
speed of 106 m.p.h. has been obtained 
in the trials. 

The trials took place at Mitchell 
Field. Lt. Melville was the pilot and 
took with him on the initial test 
Donald R. Black designer F. W. 
LaVista and Chas. Arens of the L- 
W-F Company. The machine was 
taken off after a very short run and 
flown for half an hour. A perfect 
“three point” landing was made end- 
ing the run within a few feet of the 
point desired. A second flight was 
made immediately after and a full 
crew of passengers taken up. Lt. 
Melville pronounced the machine as 
entirely satisfactory and a decided 
improvement over the original. 
General Patrick made an inspection 
tour of Mitchell Field and was taken 
lopeaettipeiethe: “Owls He, ex- 
pressed great satisfaction at the 
apparent ease of control. 


Airplane Landing Field Layout 

The September 28th issue of the 
Engineering News-Record contained 
an illustrated article on the arrange- 


The L-W-F Owl Which Was Recently Flight Tested Successfully 


ment and construction of airplane 
landing fields, written by Archibald 
Black. This paper—probably the first 
really constructive discussion of the 
subject published—takes up the prob- 
lem from the viewpoint of the 
municipal engineer. 

In an editorial commenting upon 
the article, which appeared in the 
same issue, the significant suggestion 
is made that landing field activities 
may extend the field of work of the 
municipal engineer. 

Mr. Black’s paper takes up and 
discusses in detail each of the im- 
portant points to be considered. I- 
lustrations of possible field arrange- 
ments and of an ideal field layout are 
given. A novel method of layout is 
proposed to provide for the future 
expansion as the size of airplanes in- 
creases. This consists of arranging 
the building area into plots of 200 by 
200 feet, thus permitting the erection 
of ultimate hangars of 200 by 200 
feet should the size of future air 
planes warrant this. A composite 
building plan is included to show that 
the proposed large plot can be used 
to full advantage for the smaller sizes 
of buildings in the meantime. 


The size and type of runways are 
discussed together with recommenda- 
tions for their construction. The im- 
portant questions of drainage and 
field surfacing are considered. As 
there appears to be a quite general 
impression that grass is merely 
“orass”, it may be news to many to 
learn that no less than esght different 
types of grass seed should be blended 
to ensure the raising of proper turf. 


International location markers and 
field markers are described and sug- 
gestions made for their construction. 
In closing, the author devotes some 
space to a general discussion of water, 
power, transportation and similar fa- 
cilities. 


MMMM 


he ey War a Ss rs WSS YSN SSNS SS? ST IT SIT SO VT Noe Se DM NN WON SMW YN NK SOA YUL SU NNO WE SIC YO SCT VN TO SOE ON WYATT ST SO SY OCH ST NS SE WPT TC TNE ST TT TT Sie TE 


AR Wy) 


yy 
COC OOO CY 


ARMY ane NAVY AERONAUTICS 


OIOIOMOLL 


Airplane Forest Patrol Commended 


The excellent work performed by 
the detachment of the 91st Squadron 
(Observation), stationed at Eugene, 
Oregon, in connection with the aerial 
patrol of the Oregon forests, has oc- 
casioned much favorable comment 
from all sides. The following letters 
addressed to Captain Lowell H. 
Smith, in command of the detach- 
ment, tend to show the attitude of 
others than those immediately con- 
nected with the Air Service towards 
the patrol of the forests by airplanes. 


A letter from the Douglas County 
Fire Patrol Association is as follows: 

“This association has found the 
new system of patrolling as main- 
tained this season to be extremely 
satisfactory. We believe that from 
our standpoint the maximum amount 
of good can be accomplished by the 
Air Service patrol as maintained this 
season. It affords us a much better 
chance of combating fires after they 
are located, in determining what 
steps to take. Taking it as a whole 
the service has been very satisfactory. 


The patrol as maintained has also 
been very beneficial in making the 
ground force more efficient, as the 
men on the fires know that we have 
a personal supervision of their work 
and can tell whether or not they are 
using the greatest amount of effort. 
It also has a good moral effect on 
campers, tourists and stock men. We 
find the ranchers more reluctant in 
setting slashing fires without permits 
and the hunters and fishermen have 
their attention called to the fire haz- 
ard by seeing the airplanes flying 
over the territory in which they are 
located.” 


The following communication is 
from the Booth Kelly Lumber Co.-: 

“There has been some discussion 
regarding the value of the air patrol 
in forest fire protective work. Dur- 
ing the present dry season, because 
of smoke blowing in from the north, 
which is the general rule and not the 
exception, look-out stations have 
been practically of no value and the 
vision of the patrolmen has been very 
limited. Observers in your ships 
have been able to detect fires which 
would not have been discovered in 
any other wav until they had gained 
considerable headway. In scouting 
over large fires they are able to give 
information to fire-fighting crews 
which cannot be gained as quickly 
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or as accurately in any other manner. 


It would seem that the results ac- 
complished this year would convince 
the most skeptical and that should 
the Department at Washington know 
the true value of this work there 
would be no uncertainty regarding 
the future yearly patrol. 

We wish to extend to you and 
through you to the others in your 
organization our high appreciation of 
the courteous and efficient service 
given our association the present 
season.” 


Captive Helicopters May Displace 
Observation Balloons 

“Well, here it is, what good is it?” 
said an aeronautical engineer as he 
watched the successful flight of the 
Berliner helicopter. 

“What good is a new born child?” 
was the retort of an army officer not 
unfavorably known for good ideas 
and initiative. “It’s got to grow and 
make a place for itself.” 

' The helicopter idea is as old as the 
airplane. Some had the idea that it 
could be put to practical use not only 
in war but in peace time. The Ger- 
man empire must have had some 
ideas when it started official work on 
a captive helicopter in 1916. There 
is still open the British prize of 
£50,000 for a practical device. 


What might not be possible in war, 
say, with a little frame, an armored 
box for the observer, and electric 
motor and propellers, driven up to 
any desired height through electric 
current from the ground and _ held 


captive. Might it replace the bulky 
and comparatively unwieldy kite 
balloon. The helicopter claims the 


advantage of low perceptibility and 
therefore a small target for artillery, 
armament against enemy aircraft, 


The Army blimp which made a cross-country flight from Ross Field, Va. to Arcadia 


especially good field of fire overhead, 
incombustibility, rapid movement of 
its position. 

An Austrian balloon company on 
the front with 1 balloon required 1 
automobile winch car, 2 gas cars, 3 
auto trucks, 6 officers and 137 men. 
The hell-bent-for-helicopterists claim 
that the common or garden variety 
of helicopter needs but 2 trucks, 3 
trailers, 6 officers and but 20 men. 

The Navy would find use for it on 
board ship, where the necessity for 
altitude is not so great as with land 
forces. For home defense, for search- 
light mounts and for detection of 
enemy aircraft at far distances. An 
unmanned helicopter carrying record- 
ing instruments could be used in any 
kind of weather by the Weather Bu- 
reau or meteorological section of an 
air service. It might, unmanned, be 
used for radio where heavy masts 
are out of the question. 

The thought of a captive power- 
driven aircraft is novel, to say the 
least. The use of a gasoline engine 
to take it from place to place might 
do away with the automobile trucks 
for transportation of an electric ma- 
chine. 

However, speculation as to achieve- 
ment of actual sustentation of the 
airplane. Some had the idea that it 
past. The Berliner helicopter actu- 
ally sustained itself. 


New Navy Training Plane 
A new type of training plane for 
the training of student naval aviators 
which combines safety features, 


never ‘before equalled in aircraft, 
with qualities of speed and maneu- 
verability has just been delivered at 
the Naval Air Station, Anacostia, 
after a flight of seven hundred and 
sixty miles from Ogdensburg, N. Y. 
The plane was flown from Ogdens- 
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burg to Washington in ten hours 
flying time by Commander T. G. 
Ellyson, of the Bureau of Aeronau- 
tics, accompanied by G. B. Post a 
representative of the builders. 

The plane will be known as the 
Huff-Navy, HN-1, and was built to 
Navy specifications by the Huff- 
Daland Company of Ogdensburg. 
Tests conducted at the factory and 
subsequent flights notably the one 
from New York have demonstrated 
excellent qualities of stability in the 
plane which renders it of exceptional 
value for training purposes. 

A recent demonstration conducted 
by a Navy pilot under the supervi- 
sion of naval inspectors showed that 
the HN plane was all but capable of 
flying without a pilot. A description 
of the test by Commander Ellyson is 
sufficient to give an accurate idea of 
the stability demonstrated by the 
plane. “In testing the plane for sta- 
bility the pilot released the controls, 
taking his hands and feet off them. 
The throttle was cut to low speed 
and the plane went into a long glide. 
He then speeded up the engine and 
still without the controls being 
touched the plane leveled off and 
continued in normal flight with the 
engine turning up from 1100 to 
1200 revolutions and the plane mak- 
ing about 60 knots. Finally the en- 
gine was speeded up with the throttle 
wide open. The plane began to climb 
and in doing so her speed was cut 
to about 40 knots. She fell off on 
one wing and dove until a speed of 
100 knots was registered when the 
plane again leveled off in normal 
flight. During the entire demonstra- 
tion, the Pilot, Lieut. Nielson, did not 
touch the control with either his feet 
or his hands.” 

The HN is equipped with a Wright 
engine built by the Wright Aero- 
nautical Corporation. This is the 
engine which recently passed a record 
breaking test of 250 hours duration 
on a Navy test stand in Washington. 


Lighthouse For Navy Pilots 


A special light for air stations has 
‘been put into operation at the Naval 
Air Station at Hampton Roads, Va. 
This is a 6000 candle power white 
light, flashing every three and one 
third seconds. It has an elevation of 
65 feet above mean high water and 
is visible 20 miles horizontally. The 
rays from this light diminish in in- 
tensity towards the zenith. This fea- 
ture of construction is necessary in 
order that an approaching aviator 
will not be blinded by the upper rays 
when close to the light. 


This aerial beacon is operated by 
acetylene and functions automati- 
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cally. It is controlled by a “sun 
valve,” which works on the thermos- 
tatic principle. During daylight 
hours the valve is expanded by ab- 
sorbed light rays and the main light 
is extinguished. After dark the 
valve contracts and allows the light 
to start functioning. A small pilot 
light is kept burning continuously 
for the purpose of lighting the main 
flame. 

The object of this light is as a 
guide to aerial observation and to 
aid in locating the Naval Air Station. 


Rapid San Antonio-New Orleans 
Flight 


Captain W. P. Hayes and Master 
Sergeant C. W. Kolinsky of the 90th 
Squadron, stationed at Kelly Field, 
San Antonio, Texas, recently made 
a test flight to New Orleans, La., 
with a remodeled DH4 airplane. 
They left Kelly Field at 6.15 a.m. and 
made the 560 miles to New Orleans 
in four hours and thirty minutes fly- 
ing time, or at the rate of slightly 
over 124 miles an hour. One had only 
to do this trip by train at a tempera- 
ture of 94 in the shade to become an 
enthusiastic exponent of aviation. 


Captain Hayes reports that, al- 
though the field at New Orleans 
was supposed to be in good condition, 
well soded, he found the grass a- 
bout eight feet high. However, af- 
ter negotiating a landing, it required 
four mules and eight men to get the 
ship out. The mules were furnish- 
ed by the Park Department in pre- 
ference to cutting the grass. Cap- 
tain Hayes reports that every cour- 
tesy was shown by the city authori- 
ties and various civic organizations. 
They stated, in explaining the con- 
dition of the field, that Captain 
Hayes’ ship was the first one to stop 
at New Orleans for some months. 
It would therefore seem advisable to 
encourage the municipal landing 
fields by more frequent flights. 


Investigating Landing Fields. 


Lieutenant C. H. Howard, Air 
Service, recently returned from a 
fifteen hundred mile cross-country 
trip into Maine and Vermont, where 
he marked emergency landing fields 
and selected five large tracts of land 
which will-be suitable for use in con- 
centrating large divisions of the Air 
Force in case of emergency. 

Lieutenant Samuel M. Connell, 
Air Service, performed a_ similar 
mission through Northern New 
York, Connecticut and New Hamp- 
pire, traveling, 1200 fmiless) He 
marked all emergency fields and lo- 
cated six large tracts of land near 
certain of the larger towns of New 
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York State where encampments 
could most easily be located in time 
of emergency. 


Flight Surgeons’ School Opens 


The Medical Research Laboratory 
and School for Flight Surgeons at 
Mitchell Field, L. I., New York, 
opened its fall term recently with a 
class of twenty students in attend- 
ance, twelve of whom are Naval of- 
ficers and eight Medical officers of 
the Army. They will remain at Mit- 
chell Field for a three month’s 
course, upon completion of which 
they will be returned to their origi- 
nal stations for duty as Flight Sur- 
geons, either in the Army, Navy, or 
Marine Corps. 


Navy TS and TR Planes 


The TS-1 airplane represents the 
original development of the TS type 
and this design was prepared under 
Commander Hunsaker’s direction to 
fulfill the need for a reasonably high 
speed combination land and seaplane 
single-seater fighter biplane osten- 
sibly for use with the fleet. The 
type has been designed for catapult- 
ing as a seaplane from battleships 
and can also be launched as a land 
plane from an aircraft carrier. 


The development of the TS type 
represents a distinct advance in air- 
plane design and embodies several 
noteworthy features. 

Wood and fabric construction is 
used throughout, except for struts, 
which are of steel. Few wires are 
used for external bracing, steel tubes 
being substituted to facilitate rapid 
assembly and take down, and to re- 
duce head resistance. The upper 
wing is one unit and is but 25 feet 
in length. The lower wing comprises 
a center section and one outboard 
panel on each side. All wing and 
strut attachments are effected by 
single bolts and adjustment is pro- 
vided for struts where necessary. 


The overall height of this airplane 
has been made a minimum by plac- 
ing the fuselage above the lower 
wing and allowing minimum clear- 
ance of the propeller above the water. 
Twin floats are employed, only four 
supporting struts being used for each 
pontoon and only two longitudinal 
bracing wires. 

A noteworthy feature in the fuel 
system is the location of the gasoline 
tank, which is placed in the center 
section of the lower wing, provision 
being made to release this tank in 
flight in case of emergency. 

The TS type is probably 25% 
smaller, hence more compact, than 
any other comparable plane known, 
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and this achievement has _ been 
reached by the application of the 
resuits of recent scientific develop 
ment on wing, tail, and control sur- 
faces, combined with an _ original 
general arrangement and special at- 
tention to the general and detail 
structural features. 

It has been a gratifying result in 
the development of this design that 
the actual weight of the finished 
product fell within a few pounds of 
the calculated weight, and _ the 
high speed actually developed resulted 
about 2% higher than that predicted. 

The modifications of the TS, such 
as the [S-2,' TR=l;, and TR=-3) are 
experimental types constructed for 
comparative purposes, using differ- 
ent engines and wings. 

The TS-1 was designed around the 
Lawrance radial air-cooled engine 
rated at 200 horse-power. The TS-2 
employs an Aeromarine eight-cylin- 
der, water-cooled engine. The TS-1 
and TS-2 afford a direct comparison 
between the two types of engines; 
no actual flights, however, have been 
made with the TS-2. 

The TR-1 and TR-3 types are 
practically the same as the TS-1, ex- 
cept that the wing section employed 
is different, it being intended to de- 
velop a faster modification of the 
TS-1 for experimental purposes. 
Here again a comparison between air 
and water-cooled engines is contem- 
plated, as the, TR-1 employs the Law- 
rance engine and the TR-3 the 
Wright Model E-3 water-cooled en- 
gine. All these engines develop the 
same horse-power on the block. 

While these seaplanes were not de- 
signed for racing purposes, the ad- 
vantages afforded of entering them 
in the Detroit Races have been taken, 
as the experimental results derived 
from racing in general are extremely 


valuable and, of course, a racing 
prospect always stimulates produc- 
tion. 


Catapults and Short Landing 


Devices 
For many years. the catapult 
device for launching airplanes 
at full flight speed from ships’ 


decks has been a matter of experi- 
ment and practice in the U. S. Navy 
until it has now become a definite 
equipment. There remains its appli- 
cation to commercial or civil aero- 
nautics, next, to permit the departure 
of airplanes from small spaces on the 
ground, or from buildings close to 
business districts of cities. A great 
drawback to aerial passenger trans- 
portation is the present necessity of 
an aerodrome on the outskirts—with 
high valuations, loss of time in reach- 
ing it, the temporary character im- 
posed by the expansion of real es- 
tate programmes. 

Coincident with this development 
must be that of a system for landing 
in about the same space. Many large 
buildings offer proper spaces where 
a suitable landing device is existent. 

Many years ago Eugene Ely made 
one successful experiment in landing 
upon a platform ‘erected above a 
ship’s deck. The Bureau of Aero- 
nautics of the Navy has now taken 
up this phase ‘and has conducted 
some practical experiments which 
may point the way to a fully satis- 
factory apparatus or method. 

In short, the system thus far tried 
consists of a series of wires placed 
across a platform, at a proper height, 
to the ends of which wires are at- 
tached weights in the form of bags 
of sand. The ’plane is brought into 
line with the platform and makes 
contact at one end in the normal 
manner. A hook on the landing gear 


Characteristics and Performances 


TS—1 TS—2 TR—1 TR—3 

Span 20 Og do do do 

Length 24’ 7" do do do 
—_ Lawrance Aeromarine Lawrance Wright 
Engine J-—1 U—8&—D —1 E—3 
Horsepower 240 240 240 240 
Weight, empty 1345 1407 1345 1570 
Useful load 500 500 500 500 
Total weight 1845 1907 1845 2070 
High speed (mph) 124* 127 136 140 
Climb in 10 minutes 13000 12000 13000 11000 
Ceiling (feet) 23000 22000 23000 20000 


*Actual performance 


The above table is for these planes loaded for entry in the Detroit Races. 
As service types, the useful load would be increased 180 pounds and the 


horse-power reduced to 220. The effect 
speed about 3%, the climb in 10 minutes 


the ceiling about 8%. 


of this would be to reduce the high 
would be reduced about 18%, and 


engages one of these wires and picks 
up the burden of the dragging 
weights. A second wire is engaged, 
which adds its load to the first and so 
on to a point where the ’plane is at a 
standstill. 

In one of the trials an airplane 
was brought to a stop within 38 feet. 
The distance depends upon the land- 
ing speed of the particular airplane. 
The higher the flight speed, the 
higher the landing speed is the usual 
formula. 


Flying Along the New Airway. 

The first official regular trip on the 
new aifway connecting McCook 
Field, Dayton, Ohio, with Mitchel 
Field, Long Island, New York, and 
Langley Field, Va., via Bolling Field, 
Anacostia, D. C., and Moundsville, 
West Va., was recently made by 
Lieutenant Samuel P. Mills, pilot, and 
Lieut. Van Meter, passenger. One 
hundred pounds of photographic sup- 
plies, destined for Washington, were 
carried. Excellent weather was en- 
countered, the round trip from 
McCook to Langley and return being 
made in about 10% hours’ flying time. 
One unscheduled landing was made 
close to Cumberland on the return 
trip but no damage resulted. 

Lieut. Mills declared himself very 
enthusiastic over the airways develop- 
ment. 

The Officers of the Communication 
School are Capt. L. P. Hickey, Com- 
manding, Ist Lieutenants J. H. Gard- 
ner, Stanley Smith and J. T. Harris. 
The Communication School Detach- 
ment consists of 21 enlisted men. 

Both of the above schools are 
shortly expected to be in operation. 


Brook’s Field Gets New Hospital 
Plane 


The Primary Flying School at 
Brooks Field, San Antonio, Texas, 
recently received a new white hos- 
pital plane, designed and built by 
McCook Field, and delivered via the 
Repair Depot at Kelly Field No. 1. 
This plane is a remodeled Curtiss 
JN6, equipped with a Wright motor, 
180 h.p. The fuselage is enlarged 
to acommodate the patient in a prone 
position. A seat facing the patient 
between patient and pilot, has been 
installed for an attendant. The plane 
with full load has been given several 
tests flights by pilots from the field 
and it is reported that, although it is 
an ideal ambulance plane so far as the 
patient’s comfort is concerned, it is 
loggy, nose heavy and slightly under- 
powered. It is also slower in getting 
off than a Standard Curtiss JN 6 
with 150 h.p. Wright motor. 
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Gibraltar Aviation Base 

That great Britain plans to make 
Gibraltar the most formidable air base in 
the whole world is alleged by the Span- 
ish aviation magazine Avear. 

“The British,” says the journal, “have 
of recent years laid much_ stress on the 
fact that owing to changed conditions of 
modern warfare, both on land and sea, 
Gibraltar” to a great ‘extent has lost its 
former strategic importance. But the his- 
toric rock now enters a new phase. Brit- 
ish engineers are busy planning the trans- 
formation of Gibraltar into a huge 
subterranean air station. The hillside will 
be tunneled in all directions, with vast 
cellars in which great fleets of airplanes 
and seaplanes will be in absolute safety 
from enemy attack. Huge oil tanks, re- 
pair shops, bomb and aerial torpedo stores 
will be complete in the mighty arsenal. 

“Tn the centre of the rock a large hall 
will house the planes, with galleries run- 
ning in all directions of the compass to 
outside landing stations. There will be 
several tiers connected with each other by 
powerful elevators. This plan will en- 
able the British to concentrate the largest 
air fleet ever seen in the world in a place 
of absolute safety, ready at any moment 
to sally forth to support naval squadron 
or undertake offensives over a very wide 
radius of action. 

“Gibraltar will thus regain its former 
importance as a strategic base, and again 
become the crouching lion against whom 
nobody will dare attempt to dispute Brit- 
ish sovereignty over the columns of Her- 
cules.” 


New French Plane 


An all-metal battle plane, mounting one 
French seventy-five field gun, was deliv- 
ered to the French Government at the 
Villa Coublay Aerodrome, October 15, by 
Schnider Steel Company, which owns 
the Creusot Works. 


and London. 


The plane is driven by four motors of 
400 horsepower each. It weighs more than 
ten tons. Its speed is more than 100 
miles an hour. It is a night bombardment 
plane, capable of carrying several tons 
of bombs in addition to two pilots, a 
mechanician and a gun crew. A field gun 
has been specially mounted on it. The 
plane can carry fifty shells if necessary. 
It already has passed the builder’s trials, 
but has not yet begun the Government’s 
trials. 


Italian Speed Record 


By attaining a speed of 209 miles an 
hour, Brack Papa captured the world’s 
airplane speed record for Italy and ousted 
the French champion Sadi-Lecointe from 
a position he has held for the last two 
years. 


The Italian made his attempt on the 
world’s flying records over the Mirafiori 
aerodrome, in the suburbs of Turin, with a 
Fiat R. 700 biplane. In order to be official- 
ly accepted, these record flights have to be 
made both with and against the wind, the 
average time of the runs being taken as 
the official figure. Four trips were made 
over the kilometre, the fastest of these 
being in 10°/> seconds, or equivalent to 
217 miles an hour. It is interesting to 
note that the first world’s speed record in 
the air was established in 1906 at 26 miles 
an hour. 


Brack Papa’s machine is a special Fiat 
construction equipped with a 12 cylinder 
V-type water cooled engine of 700 h p. 
It is with this machine that he will take 
part in the race for the Deutsch Cup, 
where he will have to meet British and 
French competition. Brack Papa also 


holds the world’s speed record for 100 
kilometres (62 miles) in 20 min., 


52/5 sec. 


The Fokker F-3, equipped with Rolls-Royce Eagle, now in service betweas Amsterdam 
It is one of the most efficient European designs. 
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Seaplane Round the World Flight. 


_ The Air League of the British Empire 
is sponsoring around the world flight by 
seaplane. 


The machine which it is proposed to 
use is a Fairey seaplane of the twin-float 
type and the machine will be driven by 
a 600 h. p. Rolls-Royce “Condor” engine. 
The three aviators who are to make the 
attempt are Capt. Macintosh, who has for 
so long been associated with the Handley 
Page London-Paris air services; Capt. 
Tymms, of the Air Ministry Navigation 
Department; and Capt. McCloughry, of 
the Australian Flying Corps. Capt. Mac- 
intosh has had unique experience of flying 
under all sorts of weather conditions, 
and he has on several occasions succeeded 
in bringing Handley Page machines across 
the Channel in weather which kept the 
Channel steamers in port. We do not 
know how much experience Capt. Macin- 
tosh has had of seaplane flying, but as 
the machine to be used is a twin-float sea- 
plane, its handling should not be so very 
different from that of a land machine. 

Regarding the machine itself, but little 
information is available at the moment; 
but it will probably follow fairly closely 
upon the lines of the long-distance machine 
on which the Portuguese aviators Cabral 
and Coutinho started out on their trans- 
Atlantic flight from Lisbon. Thus the type 
has been thoroughly tried out, and the les- 
sons learned with the first machine should 
enable the constructors to incorporate any 
improvements which experience with the 
first machine may have suggested. We 
understand that the twin-float seaplane 
has ‘been chosen mainly because in case 
of damage it is easier to repair or replace 
a float than it is to repair the hull of a 
flying boat. We do not know if it is the 
intention of the aviators to fit a land under- 
carriage for some of the stages of the 
flight, but it would appear that to do so 
would be a fairly simple procedure, and, in 
a measure, the effect would be similar to 
that of using an amphibian machine, but 
with the difference that the amphibian gear 
would not have to be carried on board. 
Needless to say, the machine will be very 
fully equipped with all modern instruments, 
and a wireless set of good range will be 
carried. 

The Roll-Royce “Condor” is, at the mo- 
ment, not so thoroughly tested out as is 
the famous “Eagle,” which has the trans- 
Atlantic flights, the Cairo-Cape flight, and 
the London-Australia flight to its credit. 
As it is, except for size, designed very 
much on the lines of the “Eagle,” there 
is no reason to think that it will not worth- 


260 


AERIAL AGE 


November, 1922 


pe 


ily uphold Rolls-Royce traditions, especi- 
ally as, we understand, for most of the 
stages it will not be necessary to run it 
at anything like its full power. The most 
difficult parts of the journey will be from 
Kamchatka to Canada, and from America 
to Europe; and for the first part of these 
stages it is possible that the engine may 
have to be run nearly all out, until some 
of the fuel has been consumed. As, how- 
ever, the “Condor” is very sturdily built 
it should be able to do this safely for the 
required length of time. At present the 
engine is, it will be remembered, being 
tried out in the Avro ‘Aldershot,’ which 
made its first public appearance at the 
Pageant at Hendon. 


The route to be followed has not yet 
definitely been decided upon, but it will be 
from west to east. The Air Ministry has 
promised all possible assistance in the way 
of meteorological and wireless assistance, 
and it is, we believe, intended to send a 
spare engine out to Japan. Otherwise it 
is hoped to be able to complete the whole 
flight on the same machine. No doubt a 
few spares will be judiciously distributed 
along the route. 


The actual date of starting has not yet 
been decided upon, but it appears probable 
that a start will be made early next year, 
possibly in January or February, and it 
is hoped to complete the tour of the world 
in about three months. We hope to be 
able to supplement these brief notes with 
further details later on. 


Air 
London. 
Following on the Congress International 
de la Navigation Aerienne held in Paris 
in November 1921, it is proposed to hold 
a similar congress in London towards the 
end of June next year. Group Captain 
HOR. He the DukevoteyYork, K. GaiGs G. 
V. O., R. A. F., has consented to become 
President of the General Council of the 
Congress and the Right Honourable the 
Lord Weir of Eastwood, P. C., has ac- 
cepted an invitation to become a Vice-Pres- 
ident. A strong Organizing Committee 
representative of all phases of British 
aeronautical activity, including the Air 
Ministry, has been formed, with His Grace 
the Duke of Sutherland as Chairman. 
This Committee is constituted as fol- 
lows :— 
Vice-Chairmen 
Major General Sir F. H. Sykes, G. B. E., 
KeCy BR, eGreMesG: 
Major General Sir W. 
Ke Cen Ag aEG. 
(Director of Civil Aviation) 
Lieut. Col. M. O’Gorman, C. B. 
Sir Henry White-Smith, C. B. E. 
Lt. Col. J. T. C. Moore-Brabazon, M. C., 
Mie 
Brig. Gen. P. R. C. Groves, 
(Gy Wis (ES, IDE SOE 


International Congress in 


S. Brancker, 


Gs Behe 


Members 
Brig. Gen. F. L. Festing, C. B., C. M. G. 
Brig. Gen. R. K. Bagnall-Wild, C. M. G., 


GaBe Es 
Air Commodore J. M. Steel, C. M. G., 
Canby 
Air Ministry 
sty ColwAn @culview Cbs 
Mr. Griffith Brewer 
Lt. Col. W. Lockwood Marsh, O. B. E. 
Royal Aeronautical Society 
ColVF: Lindsay deloyd, GC) MG. Cy BE: 
Lt. Col. F. K. McClean 
Mr, A. E. Pernan 
Royal Aero Club 
Mr. Co RoeHairey 
Captain P. D. Acland 


Mr. Charles V. Allen 
Society of British Aircraft Constructors 


Mr. G. Holt Thomas 
Hon. Sir Newton J. Moore, M. P. 
Mr. Shirreff Hilton 

Air League of the British Empire 
Sir Samuel Instone 
Mira ie handleysbare 
Colonel F. Searle 


Air Transport ° 


Brig. Gen. Sir F. H. Williamson, 
Ke CoB ae Ga Baie 
General Post Office 
General Secretary. 
Mize Charles s Veetien! 
Technical Secretary. 

Lt. Col. W. Lockwood Marsh, O. B.-E. 

The Congress will be open to all coun- 
tries which are signatories of the Interna- 
tional Air Convention, or are represented 
on the Federation Aeronautique Interna- 
tionale; individual invitations are being is- 
sued through national committees in process 
of formation in each country. Membership 
will be divided into two classes: (a) Ordi- 
nary Members, and (b) Associate Mem- 
bers, comprising the families of ordinary 
Members, at a subscription of £1 and 10/- 
respectively. 

According to present arrangements the 
Congress will occupy one week during the 
last fortnight in June 1923, the reading of 
papers alternating with visits to various 
aircraft factories and establishments. It 
is hoped that the Air Ministry will be able 
to arrange for the Royal Air Force Pag- 
eant to take place on the Saturday of the 
Congress week and that the Royal Aero 
Club may organize a race meeting on the 
Tuesday or Thursday. Monday, Wednes- 
day and Friday will be devoted to the 
reading of papers, and discussions there- 
on, which will be divided into four or 
more main groups or sections which will 
hold simultaneous sessions in different 
rooms. 

As the time available for the reading of 
papers will be limited a “Reading Com- 
mittee” is to be formed, though it is hoped 
to arrange that the official report of the 
Congress to be published later shall con- 
tain a wider selection of the papers sent in. 
An official reception will be held in the 
evening of the Monday of the Congress 


week and the proceedings will be closed 
by an official banquet on the Saturday. 

It is important that the Congress should 
not be confused with the British Air Con- 
ference called each year by the Air Minis- 
try. The latter is of a domestic nature 
dealing with aeronautical matters so far as 
the British Empire is concerned. The Con- 
gress, on the other hand, is essentially in- 
ternational in character and is intended 
to be one of a series to be held in various 
countries at which experts may meet to 
discuss the technical and scientific devel- 
opment of aeronautics in all its aspects. 


Organization of Aerial Mails im 
Argentine. 

In order to develop the aviation branch 
ot the Argentine Army and to provide at 
the same time an improved air service 
from the capitol to the smaller commercial 
centers, the Director of the Aeronautic 
Service has suggested the establishment 
of an aerial mail system by cooperation 
between the Ministry of War and the 
Direction General of Post Offices & Tele- 
graphs, the Department of Commerce is 
advised by Vice Consul Houlahan, Buenos 
Aires. 

The plan meets with the approval of 
the Ministry of War and the Postal Ad- 
ministration, but the latter has stipulated 
that the administration of the service in 
peace times shall be under the exclusive 
jurisdiction of the Post Office Department, 
since that branch of the government would © 
be responsible to the public under ordinary 
conditions. The suggested route from 
Buenos Aires includes the cities of Azul, 
Bahia Blanca, Patagones, San Antonio 
Oeste, Rawson, Comodoro Rivadavia, 
Rio Gallegos, and Ushuaia. 

A joint committee is now preparing a 
detailed plan, including the schedule of 
deliveries, time of flights, mail capacity 
for each trip, charges, etc. 


London-Manchester Air Service 


The first British air service which will 
connect Manchester and London by air is 
to be opened by the Daimler Airway very 
soon. 

Maj.-Genl. Sir W. S. Brancker, Director 
of Civil Aviation, completed arrangements 
recently whereby the Diamler Airway will 
run one of their Napier-engined ten-seater 
expresses between London and Manchester 
daily in order to connect with the air ser- 
vices from London to the Continent. 

From London to Manchester the air ex- 
press will leave in the afternoon after the 
aeroplanes from the Continent have ar- 
rived at the London Air Station. 

This new internal airway will bring 
Manchester within five hours of Paris and 
seven hours of Cologne, while in the 
Spring of 1923 it will be possible to fly 
from Manchester to Berlin and Copen- 
hagen in the course of a day. 
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p. The engine burned 19.1 gallons of 
gas and 1.3 gallons of oil an hour at 1480 
R.P.M., so was safe for thirteen and one- 
half hours. 


gq. Airplane gasoline was used except 
at Jacksonville, where high test gas not 
being available, commercial gas was used. 

In 1911 and 1912 Calbraith Rodgers 
flew a Wright B from the Atlantic to the 
Pacific Coast in easy stages, taking weeks 
for the trip. Robert G. Fowler, one of 
the founders of the present L.W.F. com- 
pany, flew a similar machine from the 
Pacific Coast east. 


In 1919 the Army held its great trans- 
continental reliability test between New 
York and San Francisco, starting at both 
ends simultaneously on October 8, 59 
planes participating. Forty-four planes 
left New York and fifteen left from 
Frisco. Twenty-six of the New Yorkers 
finished at Frisco and seven of the Cali- 
fornians at Mineola. Out of the total 
number, ten ‘planes made the complete 
round trip, each crossing the United 


States twice in either direction. 


In February, 1921, Alexander Pearson, 
Ist Lieut. Army Air Service, attempted 
a transcontinental flight in record time. 
He intended to fly from El Paso to San 
Antonio and then to Jacksonville, Fla., 
for the start westerly to the Pacific 
Coast. During the stage El Paso-San 
Antonio he got into difficulty with his 
engine and landed about 70 miles south 
vt the Border and suffered many hard- 
ships in getting back to civilization and 
gave up the flight. About three months 
later a salvage expedition was sent out 
from Del Rio, Tex., and this found the 
plane intact. After installing a new 
engine Lieut. Doolittle the new record 
holder, took off and flew the Pearson ma- 
chine back to Del Rio although it had 
been exposed to the elements all this time. 


On February 21, 1921, 1st Lieut. W. D. 
Schey made the first fast transconti- 
nental trip, flying easterly from Rockwell 
Field, San Diego, in a DH4 carrying 274 
gallons of gas and 24 gallons of oil. He 


was forced to make a descent at Bronte, 
Tex, early in the morning after flying 
all night. Three hours later he took off 
and reached Dallas at about noon. Leav- 
ing here at 10:14 in the evening and made 
a non-stop flight to Jacksonville, Fla., 
arriving there February 23, after 2 days 
9 hours and 24 minutes elapsed time. His 
flying time was 22 hours 27 minutes. 


Lieut. Doolittle, the new record-holder, 
is the first white man to travel across the 
continent within 24 hours elapsed time. 
Prior to this flight he flew from Kelly 
Field, Texas, to Jacksonville. | While 
here he flew up to Bolling Field, Wash- 
ington, and from there to Dayton for 
consultation with the Engineering Division 
of the Air Service, and return. Other 
feats have been non-stop flights from 
Kelly Field to San Diego and back in easy 
stages and several times he has made 
non-stop flights between Kelly Field and 
Jacksonville. 


Lieut. Doolittle has been ordered to 
McCook Field for study work. 


Gliders, Sail-Planes. and the Peace Treaty 


LENN H. Curtiss, in a statement 
of the Aeronautical Chamber of 
Commerce, says: 


“The achievement of the German Gliders 
may be regarded as a direct result of 
the restrictions imposed on Germany by 
the terms of the Versailles Treaty.” 


It can be of some interest to report a 
brief of discussions of the Aeronautical 
Interallied Commission in Paris, in 1919, 
when the question of such restriction arose. 


The Supreme Council of the Peace Con- 
ference had requested the Aeronautical 
Commission to express its opinion regard- 
ing this point: 


After the Treaty of Peace and 

in view of the easy transformation 

of commercial aircraft into wea- 
pon of war will it be necessary to, ‘7 4% 

prohibit civilian aviation in Ger- 

many and all other Enemy States? 
The Aeronautical Commission answered 
YES, at majority but the delegate of 

the United States stated: 


He was CONSIDERING all 
such restrictions of the entire fly- 
ing activities of Germany and her 
Allies after the Signature of the 


By Lieut. Col. A. Guidon. 


Air Attache At the Italian Embassy 


Treaty of Peace to be NEITH- 
BRN Visk = NOR PRAGi ie 
CABLE. 


In the Report on the measures to be 
taken with regard to Aviation in Enemy 
Countries after the Treaty of Peace the 
American Delegation has desired to ex- 
plain even more clearly its reason for: 
voting against certain measures which it 
was proposed to recommend to the Peace 
Conference : 


Certain of these measures could 
not be made a part of a Treaty 
concluded with the Enemy States. 
Some of these measures that could 
be inserted in the Treaty involve 
a measure of control after the 
signature of the Treaty of Peace, 
a control which the Conference 
of Peace has refused to impose. 


Such of these measures that 
could not be inserted in the Treaty 
of Peace involve great problems of 
national policy and an agreement 
on these points, between the Na- 
tions that have been at war with 
the enemy States, although desir- 
ing to invite in the other Delega- 
tions of the Commission in sub- 


mitting all these measures to the 
Conference of Peace, it should 
be understood that the American 
Delegation does not recommend 
their adoption and they do not 
wish, in any way, to bind the 
United States separately or in con- 
cert with any other country to 
adopt any one or the whole of 
these measures. 


As a consequence, the Treaty of Peace 
brought no restrictions on the Commer- 
cial Aviation; such restrictions were im- 
posed on Germany, a long time afterwards, 
contrary to the precise dispositions of the 
Treaty of Versailles, 


It is quite sure that if the Congress of 
the U. S. had approved the Versailles 
Treaty, such restrictions would never have 
been imposed on Germany. 


Soaring Flying may not have a decisive 
importance in the development of aviation, 
but it is certainly a source of useful data 
for the general progress of aeronautics. 


The wonderful test of the German 
soaring planes prove how far-seeing and 
right-seeing the standing of the American 
Delegation was, when it considered any 
restriction of commercial aviation 
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HANDLEY PAGE TWIN-MOTORED 
BIPLANE 


HIS new type machine, now being 

used on the London-Paris Service, 
for carrying passengers and freight, is 
the outcome of experience obtained in com- 
mercial transport during the past three 
years with our converted war and com- 
mercial machines, and develops particularly 
the W. S. type machine which gained the 
Air Ministry’s prize of £8,000 for large 


Aeroplanes in their trials in 1919. 


SALOON 
The interior of the fuselage, which 1s 


entirely free of all bracing wires, stays, 
struts, etc., 1s one large saloon, 18 feet 
long, fitted with 12 comfortably upholster- 
ed chairs. 

Racks are provided for light luggage 
and a map of the route provided for in the 
light front of the saloon in full view of all 
passengers; this, together with an altitude 
indicator, speed indicator and clock, add 
greatly to the interest of the passengers in 
their journey. 

Great care has been taken to provide 
adequate ventilation, free from draughts, 
and an excellent view is obtained in all 
directions, due to the large windows of 
Triplex Glass provided. 

A well appointed lavatory is provided in 
the back of the saloon and a cuspidor is 
arranged next to each chair, which can be 
comfortably used in the event of air sick- 
ness. Provision is also made for carrying 
a fresh supply of water. 

The saloon is provided with a number of 
emergency ripping panels in order that 
maximum safety and the quickest exit is 
obtainable the event of such being 
necessary. A door leads through the for- 
ward freight compartment to the pilot’s 
cockpit in the event of communication 
being desirable in flight. 

FREIGHT 

Freight is carried in two separate com- 

partments, each capable of carrying 6 cwt., 
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one forward between the saloon and pilot’s 
cockpit, 80 c. ft., the other, 90 c. ft., being 
immediately aft of the saloon. Each is 
provided with a separate door, so that the 
passengers are not inconvenienced by the 
loading of freight. 


LOAD CARRIED 
Weight light (with water).... 7,260 Ibs. 


160 


Petrol for 3% hours (137 gallons) 1,000 ” 


@il" ClO salons) meee see LOO 
Passengers (at 180 lbs.) (12) 2,160 ” 
Car gioco ae eos. S20 

12,500 lbs. 
Note: It is not considered necessary that a 


mechanic should be carried under normal 
conditions. 


PERFORMANCE 
The certified performance is :— 

Waths load meer 12,500 lbs. 11,500 Ibs. 
Maximum speed 

at 1-000 citaaseeees 96 m.p.h. 101 m.p.h. 
Ground rate climb 370 ft/min. 425 ft /min. 
Service ceiling.. 7,500 feet. 8,700 feet. 
Landing speed... 44 m.p.h. 42 m.p.h. 
Run to “get off”. 320 yards. 300 yards. 
Run to “pull up”. 240 yards. 240 yards. 


RELIABILITY 
By the use of twin engines greater reli- 


ability is obtained in the machine than that 
which is possible with a single engine, as 
each engine is independent of the other in 
the event of a breakdown and the machine 
is proved capable of flying on the remaining 
engine. 

Great attention has been paid in order to 
obtain a slow landing speed, which is an 
absolute necessity for safety. 

The pilot, seated in the extreme front 
of the aeroplane, has an entirely uninter- 
rupted view. A seat is provided by the side 
of the pilot in case it is required to carry 
a mechanic or navigator for special pur- 
poses. 
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iplane Althewl ype Used in the Cross-Channel Passenger Service. 


A Marconi system of Wireless Tele- 
graphy is fitted for the use of the pilot, 
and a “listening in” set is provided in the 
saloon for the benefit of the passengers. 


EQUIPMENT 
The following equipment is fitted :— 


Wireless Telegraph Apparatus (Civil type) 

2 Air Speed Indicators (One in Cabin) 

2 Altimeters. (One in Cabin) 

Lateral Clinometer. 

2 Revolution Indicators. 

2 Radiator Thermometers. 

2 Oil Pressure Gauges. 

2 Petrol Level Gauges. 

2 Oil Temperature Thermometers. 

1 Watch and Holder. 

1 Instrument Lighting Set. 

3 Pyrene Fire Extinguishers 
Cabin) 

I Pilotse Belts 

1 Compass. 

1 Turning Indicator. 


COST OF UPKEEP 
Each engine is provided with a separate 


petrol tank which is fixed on the top plane, 
so that the usual power petrol pumps are 
dispensed with, as also the emergency hand 
pump and all the attendant piping, gauges 
and control cocks. 

On account of the very large number of 
Rolls-Royce engine spare parts obtainable 
at economic prices, the engine upkeep is of 
particularly low cost. 

The location of the engine is such that 
no cowling is necessary, and this fact, 
combined with their positioning, makes the 
dismantling for overhaul a very simple and 
quick operation. 


ALTERNATIVE ENGINE 
Napier “Lion” Engines of 450 H. P. may 


be fitted in this type machine, without any 
increase in weight, and the performance 
Maximum speed at ground.. 120 m.p.h. 
increased to :— 

Rate of climb at ground... 750 ft/min. 
SenvicesG@eilineecmeeeceeete 12,000 it. 
Ikandings peed ampaneaseriere iit 44 m.p.h. 


(Two in 
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THE NEW SIEMENS-HALSKE AERO 
ENGINE 


q pve note of allies on the 14th of 
; April 1922 making determinations to 
the German Aircraft Industry says in rule I: 

“Every one seater-aeroplane with a 
greater performance than 60 h. p. is taken 
for a military object and therefore as 
implement of war.” 

Consequently German aircraft works 
have built very interesting new aero 
engines and aeroplanes. 

The new Siemens-Halske aero engine 
is shaped as a star-motor with 5 fixed 
cylinders. 

It is a four stroke engine with air cool- 
ing. Its bore is 4” and its stroke 4,7”. 
The crank shaft, constructed in highly 
valute material, consists of two parts with 
ball bearings, laid in the split aluminum 
crank shaft chamber in bronze bushes. On 
the main connecting rod, likewise running 
on ball bearings, the secondary connecting 
rods are joined. The cylinders are made of 
steel with aluminium mantles furnished 
with ribs for air cooling. The pistons are 
made of aluminum. On the cylinders 
there are placed the inlet and the exhaust 
valve chambers. The inlet and the exhaust 
valves are mechanically operated by thrust- 
ing poles. 


Side View Siemens-Halske Engine 
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Rear View Siemens-Halske Engine 


The opening and closing of valves is 
done by tipping arms lying into each other. 
They are laid down in the case of exhaust 
valve, and the axle of which is in ball 
bearings. The trusting poles are operated 
by tappets, gliding in guides easily to be 
changed and operated by a cam, corres- 
ponding with the gear times of the motor. 
Toothed wheels lying in the forepart of the 
crank shaft chamber with gear ratio cor- 
responding to the valves-operation, drive 
on the came, going in ball bearings. A 
cover of cast aluminum shuts the forepart 
of the crank shaft chamber. In this cover 
there is in a casted bronze bush the strong 
ball thrust bearing for accepting the shear 
in the axe. 

In the back part of crank shaft chamber 
there is the suction passage for the explo- 
sive gas mixture, conducted to the inlet 
valves by sucking tubes easily to be taken 
of from a special carburetor. An air 
pump driven by the crank shaft by means 
of eccentric keeps the pressure constantly 
when the petrol tank is at the bottom. 
This pressure takes care of conducting the 
fuel to the carburetor. At the back close 
cover of the crank shaft chamber there 
is one high tension ignition device driven 
by tooth-wheels. The ignition device is 
secured in its position by fitting pins 
and kept on the bad plate by a spaning 
band easily to be untied. The cables are 
put in a pipe. Each of the five cylinders 
has a sparking plug. There can also be 
connected two magnetic devices and then 
each cylinder receives two separated spark- 
ing plugs. An oil pump likewise arranged 
at the back cover takes the oil through the 
hollow crank shaft to the engine parts that 

(Concluded on page 571) 
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Publications and Technical Notes of the National 
Advisory Committee for Aeronautics 


N entering upon its eighth year of 
work, the National Advisory Com- 
mittee for Aeronautics, established 
by an act of Congress in March, 1915, 
has inaugurated one of the most produc- 
tive methods of research yet devised for 
the solution of original problems. The 
towing of full-sized surfaces in the air and 
the development of the new instruments 
which record photographically during 
actual flight the speed through the air, 
the variations in loading on the wings in 
flight and on landing or taking off, control 
positions and others, carry the battle of 
research far into the enemy’s country. 


All the results of the research work 
of the Committee are available in either 
printed or mimeographed form. Follow- 
ing is a list of the printed annual and 
separate reports. This list will be found 
invaluable to students, | constructors, 
operators, users and libraries through- 
out the country. It is the aim of Aerial 
Age to furnish its readers with the world’s 
aeronautical information, either directly 
or indirectly. 


The annual reports of the National 
Advisory Committee for Aeronautics con- 
tain all technical reports prepared by this 
Committee. The technical reports are 
also published separately unless otherwise 
indicated. Those marked with an asterisk 
(*) are not obtainable as separate reports 
but are available only in the annual 
reports. All reports may be had on ap- 
plication to the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C., which should be accom- 
panied by remittance in the form of 
coupons, postal money order, express 
money order, New York draft, or certi- 
fied check. If currency is sent, it will be 
at sender’s risk. Foreign orders should be 
accompanied by international money order 
or New York draft. Postage stamps, 
coins defaced or worn smooth, foreign 
money, and uncertified checks will not be 
accepted. 


First Annual Report (1915) 


The First Annual: Report Contains 
IREpOnts eNOS: an let OMN/et al COMI SMD ESD 
No. 

*] REPORT ON BEHAVIOR OF AIRPLANES 

IN GUSTS. 

Part 1. Experimental Analysis of 
Inherent Longtitudinal Sta- 
bility for a Typical Biplane. 
By J. C. Hunsaker. 

Part 2. Theory of an Airplane En- 
countering Gusts. 

By E. B. Wilson. 
*2 INVESTIGATION OF PITOT TUBES. 

Part 1. The Pitot Tube and Other 
Anemometers for  Air- 
planes. 

By W. H. Herschel. 
Part 2. The Theory of the Pitot 


and Venturi Tubes. 
By E. Buckingham. 

REPORT ON THE INVESTIGATIONS OF 
AVIATION WIRES AND CABLES, THEIR 
FASTENINGS AND TERMINAL CON- 
NECTIONS. 

By John A. Roebling’s 
Company. 

PRELIMINARY REPORT ON THE PROB- 
LEM OF THE ATMOSPHERE IN RELA- 
TION TO AERONAUTICS. 

By Prof. Charles F. Marvin. 

RELATIVE WORTH OF IMPROVEMENTS 


= 


Sons 


*4 


*5 


ON FABRICS. 
By the Goodyear Tire and 
Rubber Company. 

*6 INVESTIGATIONS OF BALLOON AND 


AIRPLANE FABRICS. 

Part 1. Balloon and Airplane Fab- 
rics. 
By Willis A. Gibbons and 
Omar H. Smith. 

Part 2. Skin Friction of Various 
Surfaces in Air. 
By Willis A. Gibbons. 


*7 THERMODYNAMIC EFFICIENCY OF 
PRESENT TYPES OF INTERNAL COM- 
BUSTION ENGINES FOR AIRCRAFT. 

By Columbia University. 

Part 1. Review of the Development 
of Engines Suitable for 
Aeronautical Service. 

Part 2. Aero Engines Analyzed 
with Reference to Ele- 
ments oi Process or Funic- 

~ tion. 

Second Annual Report (1916) 

This Report Contains Reports Nos. 8 to 

12; Price $1.25) “Wt is regrettable that 

this volume is out of print. 


*8 GENERAL SPECIFICATIONS 
REQUIREMENTS OF 
INSTRUMENTS. 

By the National Advisory Com- 
mittee for Aeronautics. 

NOMENCLATURE FOR AERONAUTICS. 
By the National Advisory Com- 
mittee for Aeronautics. 

MUFFLERS FOR AERONAUTICAL EN- 
GINES. 

By Professor H. Diederichs 
and Professor G. B. Upton. 
CARBURETOR DESIGN—A PRELIMINARY 
STUDY OF THE STATE OF THE ART. 


COVERING 
AERONAUTICAL 


7 


*10 


valtl 


By Charles Edward Lucke, 
A’ssisted by Friederich Otto 
Willhofft. 


*12 EXPERIMENTAL RESEARCHES ON THE 

RESISTANCE OF AIR. 

By L. Marchis. 

Third Annual Report (1917) 
This volume contains Reports Nos. 
ne) AY ake SSL SO) 
13. METEOROLOGY AND AERONAUTICS. 
By Wm. R. Blair. (10c) 
Physical Properties and Dy- 
namics of the Atmosphere. 
Topographic “and Climatic 
Factors in Relation to 
Aeronautics. 
Current Meteorology and 
its Use. 
*14 EXPERIMENTAL RESEARCH 

PROPELLERS. 
By Wm. F. Durand. 
The Aerodynamic Labor- 
atory at Leland Stanford 
Junior University and the 
Equipment Installed with 
Special Reference to Tests 
on Air Propellers. 
Tests on 48 Model Forms 
of Air Propellers, with 
Analysis and discussion of 


13 


Rantale 


iPayar 2. 


Pewee 3, 


ON’ AIR 


[Pavan Jb, 


Pantie: 


Results and Presentation 
of the Same in Graphic 
Form. 


Part 3. A Brief Discussion of the 
Law of Similitude as Af- 
fecting the Relation be- 
tween the Results Derived 
from Model Forms and 
Those to be Anticipated 


from Full-sized forms. 


*15 NOMENCLATURE FOR AERONAUTICS. 
By the National Advisory Com- 
mittee for Aeronautics. (5) 


*16 THE STRETCHING OF THE FABRIC AND 
THE DEFORMATION OF THE ENYE- 
LOPE IN NON-RIGID BALLOONS. 
Part 1. The Stretching of the Fab- 

ric and the shape of the 
Envelope. 
By Rudolph Hass. 

Part 2. The Deformation of the 
Envelope of the Siemens- 
Schuckert Airships. 

By Alexander Dietzius. 


AN INVESTIGATION OF THE ELEMENTS 
WHICH CONTRIBUTE TO THE DY- 
NAMICAL STABILITY, AND OF THE 
EFFECTS OF VARIATION IN THOSE 
ELEMENTS. 

By Alexander Klemin, Edward 
P. Warner, and George M. 
Denkinger. 


AEROFOILS AND AEROFOIL STRUCTURAL 
COMBINATIONS. 
By Lieut. Col. Edgar S. Gorrell 
and Maj. El, Si) Martine 


PERIODIC STRESSES IN  GYROSCOPIC 
BODIES, WITH APPLICATION TO AIR 
SCREWS. 

Iship AN, lel, elavent 

Part 1. The  Gyroscopic 

Part 2. The Gyroscopic 
Dimensional Body. 

AERODYNAMIC COEFFICIENTS 

TRANSFORMATION TABLES. 
By Joseph S. Ames. (5c) 


THEORY OF AN AIRPLANE ENCOUN- 
TERING GUSTS, II. 
By E. B. Wilson. 


*22 FABRICS FOR AERONAUTIC CONSTRUC- 


*17 


*18 


*19 


Particle. 
Three- 


20 AND 


TION. 

By Subcommittee on Standardi- 
zation and _ Investigation of 
Materials. 


Part 1. Cotton Airplane Fabrics. 
Part 2. Balloon Fabrics. 


*23  AERONAUTIC POWER PLANT INVESTI- 
GATIONS. 

By the Subcommittee on Power 
Plants. 


Part 1. Performance of Aeronautic 
Engines at High Altitudes. 
Part 2. Radiator Design. 
Part 3. Spark Plugs. 
Fourth Annual Report. (1918) 
In this Volume are Reports Nos. 24 to 
50 Price Sie25 


*24 AIR FLOW THROUGH POPPET VALVES. 
By G: W, Lewis) andi EM 
Nutting (5c) 


*25 NOMENCLATURE FOR AERONAUTICS. 


By National Advisory Committee 
for Aeronautics. (5c) 


*26 THE VARIATION OF YAWING MOMENT 
DUE TO ROLLING. 

By E. B. Wilson. (5c) 

*27 THEORY OF AN AIRPLANE ENCOUN- 
TERING GUSTS, III. 

By E. B. Wilson. (5c) 

*28 AN INTRODUCTION TO THE STUDY OF 
THE LAWS OF AIR RESISTANCE OF 
AEROFOILS. 

By George de Bothezat. (25c) 

29 THE GENERAL THEORY OF BLADE 
SCREWS. 


By George de Bothezat. (20c) 
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30 EXPERIMENTAL 
PROPELLERS, II. 
By William F. Durand and E. 
P. Leasley. (15c) 
31 DEVELOPMENT OF AIR SPEED NOZZLES. 
By A. F. Zahm. (10c) 
32 THE AIRPLANE TENSIOMETER. 
By L.*J. Larson. (5c) 
33. SELF-LUMINOUS MATERIALS. 
By N. E. Dorsey. (5c) 
34 ALUMINUM AND ITS LIGHT ALLOYS. 
By Paul D. Merica. (5c) 

*35 THE STRENGTH OF ONE-PIECE, SOLID, 
BUILT-UP, AND LAMINATED WOOD 
AIRPLANE BEAMS. 

By John H. Nelson. (5c) 
36 THE STRUCTURE OF AIRPLANE FABRICS. 
By E. Dean Walen. (10c) 
37. FABRIC FASTENINGS. 
Bye =.) Dean Walen Jand) R: “2: 
Fisher. (5c) 

38 AIRPLANE DOPES AND DOPING. 
By  W. H. Smith. (5c) 

39 THE TESTING OF BALLOON FABRICS. 


RESEARCH ON AIR 


By Junius David Edwards and 
Irwin L. Moore. (5c) 
Parts). Characteristic Exposure 


Tests of Balloon Fabrics. 
Use of Ultra Violet Light 
for Testing Balloon Fab- 
rics. 
40 THE FERROSILICON PROCESS FOR THE 
GENERATION OF HYDROGEN. 
By E. R. Weaver, W. M. Berry, 


Part 2. 


Wee leebonnsome ands BaD) 
Gordon. (15c.) 
41 TESTING OF BALLOON GAS. 


By Junius David Edwards. (5c) 
42 A NEW PROCESS FOR THE PRODUCTION 
OF AIRCRAFT-ENGINE FUELS. 
~ By Auguste Jean Paris, Jr., and 
W. Francklyn Paris. (5c) 
43 SYNOPSIS OF AERONAUTIC RADIATOR 
INVESTIGATIONS FOR THE YEARS 
1917 and 1918. 
By R. V. Kleinschmidt. (5c) 
44 THE ALTITUDE LABORATORY FOR THE 


TESTING OF AIRCRAFT ENGINES. 
By H. C. Dickenson and H. G. 


Boutell. (10c) 

*45 EFFECT OF COMPRESSION RATIO, PRES- 
SURE, TEMPERATURE, AND HUMIDITY 
ON POWER. (10¢) 

Part 1. Variation of Horse Power 
with Altitude and Compres- 
sion Ratio. By H.C. Dick- 
inson, W. S. James, and G. 
V. Anderson. 

Part 2. Value of Supercharging. 
By H. C. Dickinson and G. 

V. Anderson. 

Part 3. Variation of Horse Power 
with Temperature. By H. 
C. Dickinson, W. S. James 
and G. V. Anderson. 

Part 4. Influence of Water . Injec- 
tion on Engine Perform- 
ance. By V. W. Brinker- 
hoff. 

*46 A STUDY OF AIRPLANE ENGINE TESTS. 
By V. R. Gage. (10¢) 


47 POWER CHARACTERISTICS OF FUELS FOR 
AIRCRAFT ENGINES. (10¢) 
Part 1. Power Characteristics of 


Aviation Gasoline. By E. 
W. Roberts. 

Part 2. Power Characteristics of 
Sumatra and Borneo Gaso- 
lines. By E. W. Roberts. 

Part 3. Power Characteristics of 
20% Bonzol Mixtures. By 
E. W. Roberts. 

48 CARBURETING CONDITIONS CHARAC- 

TERISTIC OF AIRCRAFT ENGINES. 

Bye eS slices (o¢) 
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*49 METERING CHARACTERISTICS OF CAR- 
BURETORS. By P. S. Tice. (15¢) 

50 CALCULATION OF LOW-PRESSURE IN- 
DICATOR DIAGRAMS. By E. C., 

Kemble. (5¢) 

Fifth Annual Report. (1919) 

This volume contains Reports Nos. 51 to 

82 Price $1.50 

51 SPARK PLUG DEFECTS AND TESTS. (10¢) 
Part 1. Causes of Failure of Spark 


Plugs. By Ps B. Silsbee, 
Part 2. Gas Leakage in Spark 
Plugs. By L. Sawyer. 
Part 3. Methods for Tests of 
Spark) Plugs, © By Ho: 
Dickinson. 
52 TEMPERATURES IN SPARK PLUGS 


HAVING STEEL AND BRASS SHELLS. 
By C. S. Cragoe. (5¢) 


53 PROPERTIES AND PREPARATION OF 
CERAMIC INSULATORS FOR SPARK 
pLucs. (10¢) 

Part 1. Methods of Measuring Re- 
sistance of Insulators at 
High Temperatures. By 
He Be Silsbee and Ra kK: 
Honaman. 

Electrical Resistance of 

Various Insulating Mater- 

ials at High Temperatures. 

By R. K. Honaman and 

a lea onsecas 

Part 3. Preparation and Composi- 

tion of Ceramic Bodies for 
Spark-Plug Insulators. By 
A. V. Bleininger. 


Patines 


Part 4. Cements for Spark-Plug 
Electrodes. Biya ie 

Staley. 
54 EFFECT OF TBMPERATURE AND PRES- 


SURE ON THE SPARKING VOLTAGE. 

Hee Baoilsbecwancdius amb: 
(5¢) 

55 INVESTIGATION OF THE MUEFLING 

PROBLEM FOR AIRPLANE ENGINES. 

By G. B. Upton and V. R. Gage. 
(10¢) 
56 HEAT ENERGY OF VARIOUS 

SPARKS. °(5¢) 

Part 1. Method of Measuring Heat 
Energy of Ignition Sparks. 
Byslt Be Silsbee lB: 
Loeb and E. L. Fonseca. 
Measurement of Heat En- 
ergy per Spark of Various 
Ignition Systems. By F. 
B. Silsbee, and: E. L. Fon- 
seca. 

57 THE SUBSIDIARY GAP AS A MEANS FOR 

IMPROVING IGNITION. 

By W. S: Gorton.» (5¢) 
58 CHARACTERISTICS OF HIGH-TENSION 

MAGNETOS. (10¢) 

Part 1. Cycle of Operation of 
Jump-Spark Ignition Sys- 
tems. By F. B. Silsbee. 
Transformation Ratio and 
Coupling in High-Tension 
Magnetos. By F. B. Sils- 
bee. 


59 GENERAL ANALYSIS OF AIRPLANE RADI- 
ATOR PROBLEMS. By H. C. Dick- 


IGNITION 


Pantecs 


Pamuece 


inson, W. S. James and R. V. 

Kleinschmidt. (5¢) 

60 GENERAL DISCUSSION OF TEST METH- 
ODS FOR RADIATORS. By H. C. 
Dickinson, W. S. James, and W. 
B. Brown. (10¢) 

61 HEAD RESISTANCE DUE TO RADIATORS. 
(10¢) 

Part 1. Head Resistance of Radi- 
ator) Goresvame bya hal Vs 
Kleinschmidt and S. R. 
Parsons. 
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Part 2. Preliminary Report on Re- 
sistance due to Nose Radi- 
ator. By R. V. Klein- 
schmidt. 

Effect of Streamline Casing 
for Free-Air Radiators. 
By S. R. Parsons. 


antec 


62 EFFECT OF ALTITUDE ON RADIATOR 
PERFORMANCE. By W. S. James 
and S. R. Parsons. (10¢) 


63 RESULTS OF TESTS ON RADIATORS FOR 
AIRCRAFT ENGINES. (10¢) ' 
Part 1. Heat Dissipation of Radi- 


ators. By H. C. Dickinson, 
WiewS James wand Ro av. 
Kleinschmidt. 


Part 2. Water Flow through Radi- 
huey MCroheesy; = iby! WWW, {Sp 
James. 

64 EXPERIMENTAL RESEARCH ON AIR PRO- 
PELLERS, lI. By W. F. Durand 
and E. P. Lesley. (10¢) : 

65 THE KILN DRYING OF WOODS FOR AIR- 
PLANES. By Hairy D. Tieman. 
(10¢) 

66 GLUES USED IN AIRPLANE PARTS. By 
Sp Wo GM eral GR IR, ababEp. 
(15¢) 

67 SUPPLIES AND PRODUCTION OF AIR- 
CRAFT woops. By W. N. Spar- 
hawk. (15¢) 

68 THE EFFECT OF KILN DRYING ON THE 
STRENGTH OF AIRPLANE Woops. 
By ek Cc) Wilson. (i5¢) 

A STUDY OF AIRPLANE RANGES AND 
USEFUL LOADS. By J: C. Coffin. 

(10¢) 

PRELIMINARY REPORT ON FREE FLIGHT 
TESTSH Dy Edward) Ps Warner 
and F. H. Norton. (10¢) 


*69 


*70) 


$) 


71 SLIP-STREAM CORRECTIONS IN’ PER- 
FORMANCE COMPUTATION. By Ed- 
ward P. Warner. (5¢) 

72 WIND TUNNEL BALANCES. By 
Edward P. Warner and. F. H. 
Norton. (10¢) 

*73° THE DESIGN OF WIND TUNNELS ann 
WIND TUNNEL PROPELLERS. By 
Edward P. Warner and. F. H. 
Norton. (10¢) 


74 CONSTRUCTION OF MODELS ,FOR TESTS 
IN WIND TUNNELS. ee 
By H. F. Norton.‘ (15¢) ° 
75 THE AERODYNAMIC PROPERTIES OF 
THICK AEROFOILS SUITABLE FOR 
INTERNAL BRACING, .., ., ro 
By F. H. Norton: (10¢) 
76 ANALYSIS OF FUSELAGE STRESSES. 
By Edward P. Warner and Rey 
G. Miller. (5¢) 


*77 THE PARKER VARIABLE CAMBER WING. 

By shin Poa Parkéer.. (1G) ia 
*78 THE LIMITING VELOCITY. IN FALLING 

FROM A GREAT HEIGHT.. 

By Edwin, Bidwell Wilson. oe 

*79 BOMB TRAJECTORIES... 

By Edwin Bidwell. Wilson., ees 
*80 STABILITY OF, THE, , PARACHUTE AND 


HELICOPTER. ; 
By H- Bateman. Ge) ope 
81° COMPARISON. OF U. “AND, "BRITISH 
STANDARD PITOT- ee TUBES. 
By A. F. Zahm and-R.-H. Smith. 
(5¢) : “F ines. aase 
AIRPLANE STRESS ANALY SIS. 
By A. F..Zahm. (20¢). ; 
Sixth Annual Report, (1920) - 
ADMINISTRATIVE REPORT. ONLY 
Technical Reports are Not. Included in 
This Volume. © 
(15¢) 
Sixth Annual ee (1920) — 
This Volume Contains Reports Nos. 83 
to 110. 
Price -$1.50:; =: oe a oe 
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83 WIND TUNNEL STUDIES IN AERO- CATOR OF THE BALANCED DIA- Part 1. Altimeters and  Baro- 
DYNAMIC PHENOMENA AT HIGH PHRAGM TYPE. graphs. ; 
F SPEED. By H. C. Dickenson and F. B. Part II. Precision Altimeter De- 
By F. W. Caldwell and E. N. Newell. (5¢) sign. 
Fales. (20¢) 108 soME FACTORS OF AIRPLANE ENGINE Part III. Statiscopes and Rate-of- 
84 DATA ON THE DESIGN OF PLYWOOD PERFORMANCE, Climb Indicators. 
FOR AIRCRAFT. By Victor R. Gage. (10¢) Part IV. Aerographs and _— Strut 
By Armin Elmendorf. (10¢) 109 EXPERIMENTAL RESEARCH ON AIR Thermometers. j 
85 MOISTURE RESISTANT FINISHES FOR 127 AERONAUTIC INSTRUMENTS: SECTION 


AIRPLANE WOODS. 
By M. E. Dunlap. (5¢) 
86 PROPERTIES OF SPECIAL TYPES OF 
RADIATORS. 
By S. R. Parsons. (10¢) 
87 EFFECTS OF NATURE OF COOLING SUR- 
FACE ON RADIATOR PERFORMANCE. 
ley Sy diy lee vectors. Gare! IR, WW 


Kleinschmidt. (5¢) 
88 PRESSURE DROP IN RADIATOR AIR 
TUBES. 
By Sa) hen earsons: ((5¢) 
89 COMPARISON OF ALCOGAS AVIATION 
FUEL WITH EXPORT AVIATION GASO- 


LINE. 
By V. R. Gage, S. W. Sparrow 
and D. R. Harper. (5¢) 
90 COMPARISON OF HECTER FUEL WITH 
EXPORT AVIATION GASOLINE. 
Bay dak %C, IDyeksacem, WW, 1 
Gage and S. W. Sparrow. (5¢) 
91 NOMENCLATURE FOR AERONAUTICS. 
By National Advisory Committee 
for Aeronautics. (15¢) 
92 ANALYSIS OF WING TRUSS STRESSES. 
By Edward P. Warner and Roy 


G. Miller. (10¢) 
93 AERODYNAMIC CHARACTERISTICS OF 
AEROFOILS. 


By National Advisory Commit- 
tee for Aeronautics. (25¢) 
94 THE EFFICIENCY OF SMALL BEARINGS 
IN INSTRUMENTS OF THE TYPE 
USED IN AIRCRAFT. 
By F. H. Norton. (5¢) 
95 DIAGRAMS OF AIRPLANE STABILITY. 
By H. Bateman. (10¢) 
96 STATICAL LONGTITUDINAL 
OF AIRPLANES. 
By Edward P. Warner. (10¢) 
97 GENERAL THEORY OF THE STEADY 
MOTION OF AN AIRPLANE. 
By George de Bothezat. (15¢) 
98 DESIGN OF WIND TUNNELS AND WIND 
TUNNEL PROPELLERS, II. 
By F. H. Norton and Edward 
P. Warner. (10¢) 
99 ACCELERATIONS IN FLIGHT. 
By F. H. Norton and E. T. Allen. 
(10¢) 


STABILITY 


100 ACCELEROMETER DESIGN. 

By F. H. Norton and Edward P. 
Warner. (5¢) 

101 THE CALCULATED PERFORMANCE OF 
AIRPLANES EQUIPPED WITH SUPER- 
CHARGING ENGINES. 

By E. C. Kemble. (15¢) 
102 PERFORMANCE OF A LIBERTY 12 AIR- 


PLANE ENGINE. 
lay Se WW, Syopvewoyy steal isl, S. 

White. (10¢) 
PERFORMANCE OF A 300-HORSEPOWER 
HISPANO-SUIZA AIRPLANE ENGINE. 
By S. W. Sparrow and H. S. 


103 


White. (5¢) 
104 TORSION OF WING TRUSSES AT DIVING 
SPEEDS. 


By Roy G. Miller. (5¢) 
105 ANGLES OF ATTACK AND AIR SPEEDS 
DURING MANEUVERS. 
By Edward P. Warner and F. 
H. Norton. (5¢) 
106 TURBULENCE IN THE AIR TUBES OF 
RADIATORS FOR AIRCRAFT ENGINES.. 
By S. R. Parsons. (5¢) 
‘(07 A HIGH SPEED ENGINE PRESSURE INDI- 


PROPELLERS, IV. 
IByy \Wis 16, IDyetvehngl gavel 1, 12% 
Lesley. (5¢) 
110 THE ALTITUDE EFFECT ON AIR SPEED 
INDICATORS. 
By M.D Hersey, P29. Hunt 
and) HaeNe Hatony (L0e) 
Seventh Annual Report (1921) 
ADMINISTRATIVE REPORT only, without 
technical reports. 


10¢ 


Seventh Annual Report (1921) 

This volume contains Reports Nos. 111 to 
132. The complete volume of reports has 
not been published. Individual reports 
only are available. 
Unless a price is indicated for the follow- 
ing reports they are still in the hands of 
the printer and are not yet available. 
111 THE VARIATION OF AEROFOIL LIFT AND 

DRAG COEFFICIENTS. WITH CHANGES 

IN SIZE AND SPEED. 

By W. S. Diehl. (5¢) 


112 CONTROL IN CIRCLING FLIGHT. 

By F. H. Norton and E. T. Allen. 
(10¢) 

113 TESTS ON AIR PROPELLERS IN YAW. 
IB, We, 18, (ID wreevivell gveval 18, 12% 
Lesley. (10¢) 

114 sOME NEW AERODYNAMICAL RELA- 
TIONS. 

By Max. M. Munk. (5¢) 

115 BENDING MOMENTS, ENVELOPE AND 
CABLE STRESSES IN NON-RIGID AIR- 
SHIPS. 


By C. P. Burgess. (5¢) 


116 APPLICATIONS OF MODERN 
DYNAMICS TO AERONAUTICS. 
By L. Prandtl. (10¢) 
THE DRAG OF ZEPPELIN AIRSHIPS. 

By Max. M. Munk. (5¢) 


H YDRO- 


17 


118 THE PRESSURE DISTRIBUTION OVER 
THE HORIZONTAL TAIL SURFACES 
OF AN AIRPLANE. 
By F. H. Norton. (15¢) 
119 THE PRESSURE DISTRIBUTION OVER 
THE HORIZONTAL TAIL SURFACES 
OF AN AIRPLANE, II. 
By F. H. Norton and D. L. 
Bacon. (10¢) 
120 PRACTICAL STABILITY AND CONTROL- 


LABILITY OF AIRPLANES. 
By F. H. Norton (5¢) 
THE MINIMUM INDUCED DRAG OF 
AEROFOILS. 
By Max M. Munk (5¢) 
PRELIMINARY EXPERIMENTS TO _ DE- 
TERMINE SCALE AND SLIPSTREAM 
EFFECTS ON A 1/24th sIzE MODEL 
OF A JN4H BIPLANE. 
By D. L. Bacon (54) 
SIMPLIFIED THEORY OF THE MAGNETO. 
By F. B. Silsbee. (5¢) 
(Temporarily out of print.) 
AERODYNAMIC ~-CHARACTERISTICS OF 
AFROFOILS, II. 


By the NATIONAL ADVISORY COM- 
MITTEE FOR AERONAUTICS. 
(10¢) 

AERONAUTIC INSTRUMENTS: 
I—GENERAL CLASSIFICATION 
STRUMENTS & PROBLEMS 
ING BIBLIOGRAPHY. 

By Bureau of Standards. (5¢) 

AERONAUTIC INSTRUMENTS: SECTION 
II—ALTITUDE INSTRUMENTS. 


By Bureau of Standards. 


123 


124 


125 


SECTION 
OF IN- 
INCLUD- 


126 


III—AIRCRAFT SPEED INSTRUMENTS. 
By Bureau of Standards. (10¢) 


Part I. Air-Speed Indicators. 

Part II. Testing of Air-Speed 
Meters. 

Part III. Principles of |Ground- 


Speed Measurements. 

128 AERONAUTIC INSTRUMENTS: SECTION 
IV—DIRECTION INSTRUMENTS. 

By Bureau of Standards. (15¢) 


Part I.  Inclinometers and Bank- 
ing Indicators. 

Part IJ. The Testing and Use of 
Magnetic Compasses for 
Airplanes. 

Part III. Aircraft Compasses—De- 


scription and _ Classifica- 
tion. 
Part IV. Turn Indicators. 
129 AERONAUTIC INSTRUMENTS: SECTION 
V—POWER PLANT INSTRUMENTS. 


By Bureau of Standards. 


Part I. Airplane Tachometers. 

Part II. Testing of Airplane Tach- 
ometers. 

Part II]. Thermometers for Air- 
craft Engines. 

Part IV. Air Pressure and Oil 
Pressure Gages. 

Part V. Gasoline Depth Gages and 


Flowmeters for Aircraft. 

130 AERONAUTIC INSTRUMENTS: SECTION 
VI—OXYGEN INSTRUMENTS. 

By Bureau of Standards. (10¢) 

131 AERONAUTIC INSTRUMENTS: SECTION 

VII—AERIAL NAVIGATION AND NAVI- 

GATING INSTRUMENTS. 
By Bureau of Standards. (10¢) 


132 AERONAUTIC INSTRUMENTS: SECTION 
VILI—RFCENT DEVELOPMENTS AND 
OUTSTANDING PROBLEMS. 

By Bureau of Standards. (5¢) 

Reports Subsequent To The Seventh 

Annual Report. 

133 THE TAIL PLANE. 

By Max M. Munk. (10¢) 
POWER AIRPLANE ENGINE. 
134 PERFORMANCE OF MAYBACH  300- 


HORSEPOWER AIRPLANE ENGINE. 
By S. W. Sparrow. (5¢) 
PERFORMANCE OF B. M. W. 185-HORSE- 
POWER AIRPLANE ENGINE. 
By S. W. Sparrow. (5¢) 
DAMPING COEFFICIENTS DUE TO TAIL 
SURFACES IN AIRCRAFT. 
By Lynn Chu. 
POINT DRAG AND TOTAL DRAG OF NAVY 
STRUTS NO. 1 MODIFIED. 
By A. F, Zahm, R. HovSanuth 
and G. C. Hill. (5¢) 
“Cc” CLASS AIRSHIP 


135 
136 


137 


1ISSSTHEsEDRAG A ORMEAG 


HULL WITH VARYING LENGTHS OF 
CYLINDRICAL MIDSHIPS, 
By A. F. Zahm, R. H. Smith 
and G. C. Hill. (5¢) 
139 INFLUENCE OF MODEL SURFACE AND 
AIR FLOW TEXTURE ON RESISTANCE 
OF AERODYNAMIC BODIES. 
By A. F. Zahm. (5¢) 
140 LIFT AND DRAG EFFECTS ON WING-TIP 
RAKE, 
By 2A. Fe Zahm) oR eesSmith 
and G. C. Hill (5¢) 
141 EXPERIMENTAL RESEARCH ON AIR 
PROPELLERS—V. 
By W. F. Durand and E. P. 
Lesley. 


(Concluded on page 571) 
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Does what no other varnish can do! 


company » 


pgnomanin® 


VALENTINE & COMPANY 


Largest Manufacturers of High-grade Varnishes in the World 
ESTABLISHED 1832 


New York Chicago Boston Toronto 
London Paris Amsterdam 


W.P. FULLER & CO., Pacific Coast 


VALENTINE’S 


LSPAR 


The Varnish That Won't Turn White 


368 


@an 


Laboratory MrKech| 


de @ 20" 
2a"4 & Lacing 


BENDING MACH — sy 
Production Dept. 


BOS ee 


BRASS ies 


~ Screw MachineDept, 


CAST IRON SCRAP 20 
Pending order of 
WE fe 
SB oo — 
jee 


FITAINGS, PIPE; S7 
For new L’ extension 


GROMMETS. PIPE $5 
Repair Dept. 


ae 489 
SCREWS oc. 
* 4" Vo Se a4 


Spas ce cota eens 


vy evnenren te ae? 


ee ee 
WAR DEPARTMENT 
eet ee ie a 


NOVEMBER | 


Nov. 13 METALS— 
Toledo, O., Sealea 
Bids. For catalog 
write C. O. Toledo 
Ordnance Reserve 
Depot. Toledo, 9. 


Nov. 14 Q. M. SUP- 
PLIES—Camp 
Lewis, Wash., Auc- 
tion. For catalog 
write C. O., Camp 
Lewis, American 
Lake, Wash. 


Nov. 14 AIR SER- 
VICE EQUIP- 
MENT—Long Is- 
land, N. Y., Auction. 
For catalog write 

. O., Air Service 
Depot, Long Island, 
Noes: 


Nov. Q: -M. SUP- 

ES— Brooklyn, 

. Y., Auction. For 

catalog write Q. M. 

S.. OF istibAve. & 

59th. St, Brooklyn, 
Navy 


Nov.17 ©. M. SUP- 
PLIE S—Boston, 
Mass., Auction. For 
catalog write C. O., 
Army Supply Base, 
Boston 9, Mass. 


Nioiven Ia Mi ACT, Gee 
Rock Island, III. 
Oe 

SEND FOR CATALOG 


<=) 


=——s 


SELLING PROGRAM 
———— 


Sealed Bids. For 
catalog write C. O., 
Rock Island Arsenal, 
Rock Island, Ill. 


Nov. 21 0; MM: -SUP= 
PLIES — Camp 
Knox, Ky., Auction. 
For catalog write 

2 MSS. OF peels 
W. Pershing Road, 
Chicago, IIl. 


Nov. 23 Q. M. SUP- 
PLIES — Chicago, 
Ill., Auction. For 
catalog write Q. M. 
S. O., 1819 W. Per- 
ane Road, Chicago, 


CLECEMBER 


Dec. 4 Q. M. SUP- 
PLIES—New Or- 
leans, La., Auction. 
For catalog write 
CHO. OMe Sur-| 
plus Property De- 
pot, Atlanta, Ga. : 


2 Oe Me Sis 
PLIES—San An- 
tonio, Tex., Auction. 
For catalog write 
». Mb S: NOMBRE 
Sam Houston, San 
Antonio, Tex. 


Dec 


The Government reserves the 
right toreject any or all bid’ 


SEND FOR CATALOG 


os SE AARNE Apnea ne San droits lnk nee 9 
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Have You a'‘Ten 
Minute Man? 


IN]° successful treasure hunter is worth more 
Ee to you than the clerk who spends ten min- 
utes a day looking up War Department ads. 


For there is treasure a plenty in these. They an- 
nounce Surplus Property sales that spell tremendous 
savings and quick deliveries. 


The things you need are among them. All you have 
to do is LOOK. Then write for catalog. Then at- 
tend the sale. 


Don’t overlook a single ad. If you do, you may over- 
look a saving of great proportions. Your clerk can 
look them up and then route the publication through 
the various departments. 


It’s only a ten minute job—or less. And big divi- 
dends await your taking. If you want to know more 
about the sales, ask Major J. L. Frink, Chief, Sales 
Promotion Section, Office, Director of Sales, Room 
2515 Munitions Bldg., Washington, D. C. 


yy 
Send for this booklet: 
The story of War 
Department Sales 
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OKKE 


MONOPLANE 


U. S. ARMY TRANSPORT T 2 
PILOTED BY LIEUT. T. MACREADY & LIEUT. O. G. KELLY, U. S. A. 


mavbEA WORLD’S RECORD 


REMAINING IN THE AIR 35 HOURS 18 MINUTES 
AT SAN DIEGO, CAL. OCT. 6th, 1922 


OKKE 


SAILPLANE 


PILOTED BY G. R. OLLEY 


mav—E A WORLD’S RECORD 


REMAINING IN THE AIR, WITH A PASSENGER, 49 MINUTES 
AT NEW HAVEN, ENGLAND, OCT. 21st, 1922 


FOXKER 


AIRCRAFT OF ALL TYPES 
Have A RECORD ALL OVER THE WORLD 


For RELIABILITY 
SAFETY and 


POSITIVE PERFORMANCE OF THE PURPOSE 
FOR WHICH THEY ARE DESIGNED 


AMSTERDAM 
ROKIN 84 
CABLE ADDRESS: FOKPLANES 


NEW YORK 
286 Sth AVE. 
CABLE ADDRESS: FOKPLANES 


en | 


November, 1922 


ONLY A FEW LEFT 


New JN4D’s and new OX5 Motors complete, at Buffalo, 


ORES TPS ac etenesertue rn lais Mystere fe cctnis sie scnsnaotehtr vaca cier meh Tae ane tetemetane’ ots 0.00 
JN4D’s flown very slightly, if at all, splendid condition, 
and brand new OX5 Motor Complete with tools, at 
Bi alO POLLY) trace reraleteveretats elel eset wicnscichale eee eaterarene 650.00 
JN4D’s flown very slightly, if at all, splendid condition, 
and good used OX5 Motor, at Buffalo, only .......... 50.00 
Same JN4D’s without motor or instruments ............- $430.00 
Quoted subject to prior sale; one-half with order, balance C.O. D. 


Years Will Pass Before You Will Ever Again Be Able 
To Buy as Good Ships so Reasonably 


Newly Manufactured, newly covered Wings for JN4D, 
Canuck and J-1 Standard—beautiful condition—each ..... $ 75.00 
Canadian Curtiss Airplanes $750.00 and up; J-1 Standards 
$850.00 and up; Curtiss F Boat, slightly used, excellent 
CONUIION MEWItHOUCMEITIOCORMEs tis cc cis sencurecieisetelet ciate inte $400.00 


SPARES 


Everything for Canuck, JN4D, J-1 Standard, OX5 and OXX6 
Motors in stock. 

Burd High Compression piston rings for OX5 20c. each; CAL 
Propellers for OX5, very satisfactory, $12.00; Buffalo Mahogany 
Metal tipped Propeller $25.00; OXX6 Metal Tipped propellers 
$25.00; new 26x4 Cord Tires $3.50; slightly used $2.50; moder. 
ately used $1.50; new tubes 26x4 $1.00; new NAK Resistal non- 
shatterable Goggles $5.00; Jumbo Resistal non-shatterable goggles 
$3.00; new leather helmets $4.00, (what size?) ; wing strut with 
fittings $5.00; New Cylinder with jacket $13.00; piston $3.00; 
piston pin $1.00. 

Grade A Mercerized cotton 55c. yd; cotton tape 6c. yd; Grade 
AA linen (beautiful goods) 80c. yd.; linen tape 8c. yd.; Canuck 
or JN4D Upper cotton wing covers $15.00; Canuck lower cotton 
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SPECIAL CLEARANCE 
OX-5 ENGINES 


OX-5 NEW, with carburetors, magnetos & 


tools 


$150.00 


OX-5 OVERHAULED, with Carb. Mag- 


netos 


75.00 


OX-5 Propellers, new, copper tipped 7.50 
DOPE, Acetate, 55 Gal. drums per gallon 


iW) 


DOPE, pigmented khaki, 50 gal. bbls. per 


gallon 


B/D 


CABLE, for controls & flying wires, per 


foot 


WIRE, steel wrapping, per lb. 


or linen wing cover $12.00; Splenee pa anterd nitrate dope 
ampion Spark plugs 
OXX6, 150 H. P. Hispano 


$2.00 gal., or 5 gals. $9.25; C 
skids, windshields, cable, new OXS, 


and 190 H. P. Mercedes Motors, and everything. 


When In A Hurry Order From Me 


FLOYD J. LOGAN 
CLEVELAND, OHIO 


716 W. SUPERIOR, 


75c.; wing 1923. 


Watch My Speed In Shipping 


.02 
.04 


The above prices are good only until March Ist, 


Write for full list of OX-5 spares and LeRhone 
80 engines & spares. 


SHEFFIELD COMPANY 
AMERICUS, GEORGIA 


(Concluded from page 566) 
142 GENERAL THEORY OF THIN WING 
SECTIONS. 
By Max M. Munk (5¢) 
143 ANALYSIS OF STRESSES IN GERMAN 
AIRPLANES. 
By Wilhelm Hoff. 
144 THE DECAY OF A SIMPLE EDDY. 
By H. Bateman. (5¢) 
145 INTERNAL STRESSES IN LAMINATED 
CONSTRUCTION. 
By Forest Products Labratory. 
146 THE SIX COMPONENT-WIND BALANCE. 
Bye Be Zahme@5¢) 
147 STANDARD ATMOSPHERE. 
By Willis Ray Gregg. (5¢) 
148 THE PRESSURE DISTRIBUTION OVER THE 
HORIZONTAL TAIL SURFACES OF AN 
AIRPLANE-III. 


By H. F. Norton and W. G. 


Brown. (5¢) 
149 PRESSURE DISTRIBUTION OVER THE 
RUDDER AND FIN OF AN AIRPLANE 
IN FLIGHT. 
By H. F. Norton and W. G. 
Brown (5¢) 


150 PRESSURE DISTRIBUTION OVER THICK 
AEROFOILS—MODEL TESTS. 
By F. H:. Norton and DL. 


Bacon. 
151 GENERAL BIPLANE THEORY. 
By Max M. Munk. 
(Concluded from page 539) 

In any particular case for which the 
performance is known, the formula is quite 
accurate in predicting the effect of small 
changes in W., B. H. P., or S. To do this, 


Equation (2a) is solved for the exact value 
of K by substitution of the original data 
and this value is used with the new values 


W W 
== }/ GF (= to obtain the new 
of \HP S 


ceiling. ee 
The absolute ceiling for any common 


W W 
values of =) and =) 
HP Ss 


read directly from Fig. 1 which is based on 
Equation (2a) with K = 19000. 


Table A. 
Value of constant K in 


may be 


10000 


C)e) 


H = K logio 


WwW Ww 
Aeroplanes |{ — _ H K Remarks 
HP, S 

VINES Die e..|| 22.6 5.72} 9250] 17300;Landplane 
DH-4.......] 11.20] 7.62} 19200) 19800 oe 
VE-7........| 11.60] 7.36} 18900} 19200 oS 
MB-3.......| 7.00] 8.4 | 25500} 18400 % 
M-80........] 8.80} 12.3 | 19900} 19500 “ 
Nieuport 

“Night- 

hawk’”.....] 6.60) 7.77} 29000) 19800 *§ 
Fokker 

D-VII.....| 8.47] 8.36] 25000] 20400 SS 
Mrtinsyde 

Scout.....} 7.50} 6.95] 26800} 19000 co 
N9-H.......| 18.30} 5.54} 14500] 19500} Fit. seaplane 
R-9L vc... | 10.9 7.10} 20000) 18500 a 
HA-2........] 10.40} 8.00} 20500} 19200 ee 
F-5-L.......| 18.10] 9.30} 9500) 18500] Boat seap’ne 
DT-1........] 17.20} 9.75} 10200) 19000 “ 
NC-S........] 21.30] 9.70] 6000} 17000 sf 


(Concluded from page 563) 
are to be oiled and sucks the superfluous 


oil out the motor and represses it to the oil 
tank. 


The motor is hanged up by means of 
eyes casted on the back part of the crank 
shaft chamber, whereby the border of the 
back close-cover serves as centring. 


The aero engine will be built with 5 
cylinders, 50/55 h. p. for one seater aero- 
planes and with 7 cylinders, 80/85 h. p. or 
9 cylinders, 100/110 h. p. for other aero- 
planes. 


The weight of the 50 h. p. motor in 
running order is about 93 kg. the consump- 
tion of fuel, about 260-280 g/h. p. and the 
consumption of oil about 8-10 g/h. p. 


He’s 100 Years Old and Likes Air Speed 

They can’t bluff grandpa, even if he is 
one hundred years old. “I’m just as game 
as I was when a boy,” David McLaughlin 
announced to four generations of his de- 
scendants when he visited Monmouth 
Field for a glimpse of an aerial daredevil 
at his stunts. 

They dared grandpa to make a flight, 
and no sooner said than he piled into a 
Breuget plane and was off for a fifteen- 
minute spin. On his return, he expressed 
his delight at the hundred-mile-an-hour 
clip and announced “I’d like to try it 
again.” He passed the century mark last 
April. 
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$385.~ 


Buys A New 
Houghten - Butcher 


AERIAL CAMERA 


Equipped with 20in. Carl Zeiss triplet lens. 
With this camera the object can be selected 
from exceptional elevations and clear sharp 
negatives are assured. Uses 5x7 plates. 
Complete with one magazine. Additional! 
magazines at $17.50 each. 


Special anti-vibration mount can be had 


at $17.50. Write today. 


FAIRCHILD 
AERIAL CAMERA: CORPORATION 
136 West 52922 St. NewYork 


in San Antonio, the city 


Learn to Fly with all year Aone cli- 


mate, Planes, motors and accessories for sale. 


SAN ANTONIO AERONAUTICAL SCHOOL 
Bill Long, Prop. Stinson Field, San Antonio 


a good plane at a right price 


Everything for 
Canucks, JN4s and OX5 Motors 


Parts for Avros and Sopwith planes 
Service the best—Prices the best balanced 


Write for lists or specify your requirements 


ERICSON AIRCRAFT LIMITED 
120 King E, Toronto, Canada 


Let us make you feel ‘‘At Home”’ 
in the City of Robust Health 


Write for Booklet 


Hotel Morton 


VIRGINIA AVE. ATLANTIC CITY 
EZRA C. BELL—PAUL M. COPE 


170 Rooms with Running Water and Telephone Service, in- 
cluding 50 Suites with Private Baths. Auto Bus at Station. 
Garage—Orchestra—White Service 


500 FEET FROM BOARDWALK AND STEEL PIER 


AGE 


: ES AATC 
GE ICAL 


BOSTON - re eI 


November, 1922 


les 


ne RKS 


fo) fot 


+ CINCINNATI 


Higher Power for 1923 
is Needed. 


PLANES 
piapdard Jf 150 Hispano 
.- $1400.00 


ss 
$ 900.00 

Standard JI without motor 
used  slightly................ $ 500.00 
eubtise JN4D OBS motor 
ne $ 750.00 

(e ates JINID without 
motor $ 400.00 
Avros and Thomas Morse scouts 

also. 


MARVIN A. 


MOTORS 


Hispano 150 new.............. 4 § 500.00 
Curtiss OX5 . new b 275.00 
Propellers OX5 

tipped new. i 
Resistal goggles......ccseee $ “3.00 
Complete new sets Stand- 

ard JI panels, wires, 

wings, struts, tailunits, 

orig tinal boxes... $ 165.00 

(30 carloads sold. ‘this. season) 


NORTHROP 


The “CANUCK’ 


300 Builders Exchange, 
MINNEAPOLiS, MINNESOTA 


Monoplane built by O. W. Timms, Venice, 

For Sal Calif. 21 ft span, 60. he p, “Lawrence 
Motor. will carry 180 lb. person. I weigh 

over 200 lbs. Can’t use plane this size. Dandy for a lighter person 
to play around in. Low landing speed. High speed about 85 miles. 
Fast climber. Economical to operate. Plane and engine in first class 


condition, only flown four or five times. Price at Venice, Cal. $350.00 
Address owner A. L. Markwell, 302 Cit. Nat. Bank Bldg., Los Angeles. 


| 
Aluminum egeouns Tank Co., 
Tel. Flushing 162\W 


iginin um Tanks Welded | 


Designed and built by Practical Engineers 


2nd Ave. & 4te St., 
ollege Point, L.I., N. Y 


FOR SALE 


Acetate Dope, guaranteed 55 | A. C. Metric Spark Plugs $4.00 
1, bbls. $1.00 llon. 5 oz. 
on ales prt Sapte 4” Turnbuckles 30c each. 
: Seo. Wicker Pilot Seats $2.00 each. 
Spar Varnish $2.25 per gal. Cushions $1.00. All f.o.b. cars, 
Tyco’s Altimeters $15.00. Columbus, Qhio. 


MAX TOPPER & ROSENTHAL 


11th Ave. and P. R. R. Tracks Columbus, Ohio 


STONE MANUFACTURING CO., Inc. 


Supreme Propellers 
For 


immediate 
delivery 
Future Location, 2623 Clive St.,ST. LOUIS, MO. 


Pioneer Propeller Builders Established 1910 
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Dec. 7 — SYMINGTON 
GUN PLANT—Chi- 
cago, Ill., Auction. 
For catalog write 
Q. M. Construction 
Service, 3335 Muni- 
tions Bldg., Wash., 
IDS C. oF Chee S. 
Gerth, 101 W. 42nd. 
St., New York City. 

Dec.8—LEATHER & 
HARNES S—New 
Cumberland, Pa. 
Auction. For catalog 
write QO.M.S.O., Ist. 
Janie, We Silay Sik. 
Brooklyn, N. Y. 

Dec. 12—Q. M. SUP- 
PLIES — Columbus, 
O., Auction. For 
catalog write Q.M.- 
S.O., 1819 W. Persh- G==) 
ing Road, Chicago, 
Ill. 

Dec. 13 — ORDNANCE 
MEASIVED Reale Ags Sa 
Morgan Depot, South 
Amboy, N. J., Auc- 
tion. For catalog 
write Phila. Dist. 
Ord. Salvage Board, 
Frankford Arsenal, 
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Philadelphia, Pa. 

Dec. 13 — ORDNANCE 
WAIN BIR ILA ILS = 
Rock lsland? ail 
Sealed Bid. For cata- 
log write Command- 
ing Officer, Rock 
Island Arsenal, Rock 
Island, Ill. 


Dec. 15—Q. M. SUP- 
PLIES — Philadel- 
phia, Pa., Auction. 
For catalog write 
Q. M. S. O., Ist. Ave. 
& 59th. St., Brooklyn, 
INGRRYS 

Dec. 19 — ORDNANCE 
MATE RIALS == 
Middletown, Pas 
Auction. 
log write Phila. Dist. 
Ord. Salvage Board, 
Frankford Arsenal, 
Phila., Pa. 


Dec. 20—FLOA TING 
HO ULE VEE Neh — 
San’) Fancisco, | Calit., 
Sealed Bids. For cata- 
log write Western 
Surplus Property Con- 
trol Officer, Ft. Mason, 
san | Brancisco, (Calif. 


The Government reserves’ the 


right to reject any or all bids. 


SEND FOR CATALOG 
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Note:—Sale of Sodium Nitrate, approximately 25,000 short 


~tons, located at Jacksonville, Tenn., will be held by Sealed 


bids, closing 12 o’clock noon, December 15, 1922. For 
information and proposal form, address District Ordnance 
Salvage Board, Room 808, Army Bldg., 39 Whitehall St., New 
York (City, INS Ys. 
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The Loening Air Yacht in Flight 
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CO 


New York to Detroit via the Air-Water Route 


This Story Was Written By a Woman Passenger on the Flight Described 


UCH a day! And such a Ship! 
Like a great throbbing bird our per- 


fectly timed Liberty purred a welcome 
as we climbed aboard at Port Washington 


at 1:06 P. M. on Thursday, 31- August. 
Slowly and gently the waters of Long 


Island Sound slipped away as we rose to 
a two thousand foot level and banked onto 
our course, headed for the blue waters of 
the Hudson. New York with its lofty 
buildings and dejected tenements soon was 
lost to view as the majestic Palisades 
guided us on our way up the wonderful 
river they so silently guard. 

Approaching the hills near West Point 
we gradually increased our altitude to 
three thousand feet, flying in this position 
until after leaving Poughkeepsie, when we 
came down to within one hundred feet of 
the river. As we were nearing Albany, we 
sighted a New York Central train, bound 
for Chicago, and though it was travelling 
at a high rate of speed, it could not com- 
pete with our “Loening” and soon it was 
lost to view. 

We landed at the Albany Yacht Club 
at 2:32 P. M. just 1 hour, 26 minutes 
after leaving New York. After replenish- 
ing with gasoline we were again on our 
way, rising at once to an elevation of 5,000 
feet in order to have a good altitude to 
cross over Glen Falls. We passed many 
beautiful lakes and hills but our real 
treat came when we sighted beautiful 
Lake George lying so peacefully in the 
heart of the Adirondacks. After viewing 
the beautiful panorama spread before 
us one can easily appreciate why this 
is called “America’s Playground of 
the Alps”. We landed at the south end 
of the lake to take on more gasoline and 
incidentally a sandwich for ourselves. 


We hated to leave such a beautiful spot 
and only the necessity of making distance 
pulled us away. The passing landscape as 
we flew over Lakes George and Cham- 
plain was very picturesque; the Green 
Mountains of Vermont to our right and 
rolling farm lands to our left, dotted here 
and there with small lakes and towns made 
the picture complete. We passed a moss- 
covered fort, apparently in good condition, 
but were unable to determine its name. 


After leaving Lake Champlain we fol- 
lowed the Richelieu River and as we 
reached the St. Lawrence River, we 
thought it wise to stop at St. Charles, 
Richelieu, for more gas. This was the 
first ship to make a landing at this town 
and if Pegasus, himself, had swept down 
upon them, I don’t think they would have 
been more surprised. The entire popu- 
lation was down at the dock to give us a 
super-cordial welcome. His Royal High- 
ness, himself, could not have been treated 
with more prominence. Unfortunately, 
none of us could speak their language but 
a little girl acted as interpreter and we 
were extended every courtesy possible. 


We left St. Charles at 7:37 P. M., flying 
north over the river to a point probably 
twenty-five miles north of Montreal where 
we crossed over to the St. Lawrence River 
and then turned south, passing over Mon- 
treal at 8:08 P. M. and gliding into the 
canal at Lachine, as the last ray of light 
was slipping beyond the horizon. Our 
actual flying time from New York was 
four hours, twenty-three minutes. When 
our ship was safely moored we motored to 
a hotel in Montreal where we did justice 
to a real steak with all of its appurtenances. 


Thus ended the first day of our journey 
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for all except our sturdy pilot. He, who 
had guided us over rivers, lakes and moun- 
tains without one slip of the control and 
who had earned a night’s repose was 
awakened in the wee small hours by a loud 
knocking on his door and two men entered 
uninvited, one an Assistant Manager of the 
hotel, the other Police Sergeant LaPorte. 
They turned on the light and at once began 
to put our pilot through the third degree, 
but when they found out we were just 
travellers with no ulterior motive other 
than to get our ship, as well as ourselves, 
safely to Detroit, they left, apparently 
satisfied. 

The next morning we awakened to fine 
a bright sun and a blue sky to tempt us to 
continue our flying, but to leave such a 
romantic city without seeing at least a few 
of its magic spots seemed criminal, so we 
decided to defer our leaving until later in 
the day and spend a few hours sightseeing. 
As we strolled down the main street we 
saw many sights of interest, some amusing. 
The over-dressed American tourists were 
quite a contrast to the Canadians in walk- 
ing shoes and knickers, sauntering along, 
pointing with their canes to objects of 
mere significance. We-hired an automo- 
bile to take us to Mount Royal. This was 
a most delightful ride and from the moun- 
tain top we were able to get a good view 
of the City and the adjacent country. We 
returned to our hotel late in the afternoon 
and as the “call of the air’ was so preva- 
lent in all of us, we decided to take a short 
hop before dinner. 

We left the Montreal Boat Builders 
Dock at 5:42 P. M. and as we had four- 
teen miles of rapids to cross we climbed 


at once to 2200 feet. After passing 
Ogdonsburg, New York, we came down to 
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one hundred feet above the water so as 
to give us a good view of the beautiful 
Thousand Islands which we were nearing. 

Looking over the blue expanse of the 
waters of the Islands we turned our 
thoughts back in the dim vista of the ages 
and tried to visualize this region in its 
undeveloped natural condition, as it was 
when inhabited by the Iroquois and Algon- 
quins—when wigwams and dense forests 
stood in the place of stately mansions and 
landscaped gardens, and birch-bark canoes 
traversed ‘the rivers instead of luxuriant 
yachts. It is then we realize how Long- 
fellow was inspired to write his beautiful 
poem “Hiawatha”. It would bankrupt the 
English language to describe the virtues 
of the Thousand Isles. Only by seeing 
can one appreciate its beauty and know 
why it is the chosen mecca for tourists as 
well as the summer playground for our 
country’s most prominent people. 

We landed at Alexandria Bay, the Hub 
of the Thousand Islands, at 7:20 P. M., 


our flying time from Montreal being 1 
hour, 34 minutes. 


The next morning after a short walk 
around the bay, we resumed our journey. 


We had twenty minutes of flying over the 
Islands before we left the river to follow 
the southern shore of Lake Ontario. The 
air was very rough so after flying one hour 
and a half we landed at Sodus Point for 
luncheon and to wait for the wind to 
subside. 

When we started again at 4:35 P. M. 
we began at once to climb and by the time 
we reached the Niagara River we had 
attained an altituide of 5200 feet. I think 
we had our greatest thrill at this point as 
we knew that soon we would experience 
a few minutes of tricky flying. 

We passed over Niagara Falls at 6:11 
P. M. at an elevation of 4700 feet. The 
visibility was perfect and we had a won- 
derful view of the Falls and Rapids from 
this altitude. When the treacherous waters 
were passed we began to gradually descend 
and landed at the Buffalo Yacht Club at 
6:20, 2S 

We spent the night in Buffalo and most 
of the following day the weather was 
not conducive to safe flying. In the after- 
noon the rain ceased and the sun began 
to shine, so we left our mooring at 4:17 
P. M., headed for Lake Erie and home. 


Flying along the north shore of the lake 
we passed Port Carbone and Welland 
Canal at an elevation of 1400 feet. When 
we reached Rondeau Harbor we had to 
land for gasoline and as it had to be carried 
some distance it took considerable time, and 
we were forced to stay all night. There 
is no hotel there, but we were taken in by 
some very hospitable Detroit people and 
spent a very enjoyable evening. 

We left Rondeau Harbor at 9:04 the 
next morning, following the Lake Shore 
to the Detroit River. Bois Blanc Island 
and Grosse Isle were sighted and we then 
knew our wonderful journey was fast 
coming to an end. Owing to the perfect 
visibility, we had an excellent view of the 


City and after circling around Belle Island 
we landed at the Detroit Yacht Club at 


10:25 A. M. The actual flying time from 
New York to Detroit via the water route 
was 12 hours and 8 minutes. 

A trip in a Leoning Aero Yacht is al- 
ways a pleasure but when it takes one over 
an ever-changing panorama of the most 
beautiful scenery in the world, it is a 
delight which will linger in the memory 
forever. 


The Airplane Carrier Langley 


F the three new types of ships of the 

U.S. Navy, the new battleships, au- 
thorized in the 1916 program and the 

largest and most powerful in the world, the 
fleet submarines and the steel airplane car- 
rier ship “Langely,” the latter is obviously of 
first importance to the aeronautical world. 
This last vessel is the old collier “Jupi- 
ter,” remodeled until her original de- 
signers could scarcely recognize her, She 
was launched in 1912 and was as novel 
then as now for she was the first to be 
driven by electric turbines of 7152 horse- 
power. Placed out of commission as a 
collier on May 24, 1920, she has been re- 
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fitted at the Norfolk, Va., Navy Yard, 
for her new role. 
Her present characteristics are as fol- 
lows: 
Length between perpen- 


diculars SVAN) se, 
Length overall 542 ft. 
Beam 65 ft. 
Speed about 15 knots 


Displacement about 12,700 knots 

Corresponding draft 
about 

Gasoline capacity 


Fuel oil capacity 


18tt0 Sans: 
578 tons 
2000 tons 


Bag ts ee ne th 


The Airplane Carrier Langley 


Officers 45 
Aircraft mechanics 45 
Crew 229 


Guns on lower deck, four of 5 inch 
Depth of hold 36 ft. 9 ins. 
All of the coal handling gear has been 
removed and in its place has been erected 
a flying deck, located about 56 feet above 
the water line, extending from bow to 
stern, a length of about 525 feet and a 
width amidships of about 65 feet. ‘his 
deck is flush all over, and makes an ideal 
floating aerodrome, 
A huge electric elevator, normally flush 
with the flying deck, 47 feet by 36 teet, 
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hoists the ’planes from assemblage space 
on the main deck or from the hold. For- 
ward of the elevator is a “palisade” of 
channel steel, normally flush with the deck, 
capable of being raised about 10 ft. up 
across the deck and on two sides to pro- 
vide a wind break for protection to the 
airplanes while being assembled or handled 
on the flying deck. 

Five ton jib cranes, with large vut- 
reach, one on each side of the vessel, can 
hoist seaplanes out of the water and land 
them on the hangar deck, the deck next 
below the flying deck. Beneath the flying 
deck forward and aft of the elevator are 
electric traveling crdnes of five ton ca- 
pacity provided for hoisting ’planes out of 
the hold and for transferring them fore 
and aft to the shop spaces and elevator. 
Shop facilities for repairing include: ma- 
chine shop, wing repair shop, molding 
shop, metal shop, store rooms, black- 
smith shop, armory, foundry, torpedo 
repair shop, photograph laboratory. 

While open hangar space is provided 
between the main and flying decks, hold 
spaces are arranged for the stowage of 
aircraft and accessories, aircraft ammu- 
nition, fuel oil, gasoline and_ stores, 

Quarters include accommodations for 
the ship’s own complement and the of- 
ficers and enlisted personnel assigned to 
the care and operation of the airplaues. 
In addition to berthing spaces the quar- 
ters include hospital, laundry, butcher 
shop, bread room, general mess pantry, 
general issuing room, food service room, 
etc: 

Forward of the forward mast is a 
trapdoor lookout for the use of officers in 
charge of operation and control of ac- 
tivities on the flying deck, to note the 
course of the vessel, give signals and ob- 
serve the approaching airplanes. 


The two 54-foot masts, one each for- 
ward and aft, are made to telescope and 
disappear entirely below the flying deck. 
These are used for the main or long dis- 
tance radio antennae, which are quickly 
stowed when the masts are _ housed. 
Raising or lowering the masts and an- 
tennae is done in the minimum of time. 
Antennae for short distance communica- 
tion with shore stations or with other 
ships are suspended horizontally along the 
two sides of the ship from booms. 

The navigating bridge on the bow will 
be noticed below the flying-off deck. 

An elaborate system of gasoline and oil 
distribution has been installed. At each 
side of the ship near the aft mainmast 
respectively is a gasoline and lubricating 
oil station. Two of each on either side 
are provided further forward in close 
proximity to the palisade. A gas distrib- 
uting pump is used to distribute the 
gasoline to four service tanks. At each 
service tank is a small service pump to 


further distribute the gasoline to the 
filling stations which are provided as 
above. The gasoline and oil to be stowed 


total 578 and 90 tons respectively. The 
oil is distributed in a manner similar to 
that of the gasoline. Provision is made 
for heating the main oil tanks and service 
tanks, the latter to a temperature of about 
130 degrees F. 

A platform for testing airplane engines 
with propellers in place will accommo- 
date the largest airplane yet contemplated. 

In the stern, just under the flying deck, 
is a pigeon loft and between it and the 
rear mainmast is a balloon-filling station 
for use with hydrogen or helium gas 
compressed in tanks. 

The smoke pipes are arranged so as not 
to obstruct the flying-off deck and to 
keep smoke clear of the deck. This is 


accomplished by providing a short smoke 
stack on each side clear of the flying 
deck. The branches are interconnected so 
that the smoke may be discharged always 
on the lee side. One of the smoke pipes 
is arranged to hinge downward when it 
is considered necessary to discharge the 
smoke near the water, while the other can 
discharge the smoke downward through a 
water spray. 

_A flooding and sprinkling system is pro- 
vided for airplane ammunition spaces and 
especial attention has been given to ven- 
tilation. A fire extinguishing system 
using steam for smothering is also pro- 
vided for all hold compartments contain- 
ing airplanes, gasoline tanks and oil tanks 
and compartments adjacent thereto. A 
water fire protection system also extends 
to other positions on the flying-off deck, 
with fire hose for the fire plugs while 
additional foam fire extinguishers are also 
considered necessary. 

There are berths for the Captain and 9 
officers of the ship, 35 flyer officers and 
45 chief petty officers (aviation me- 
chanics) and a crew of 229. 

Around the flying-off deck is a rail 
supporting a life net, which is arranged 
to hinge down and outboard so that the 
deck can be readily cleared of all ob- 
structions. This life net may be laid 
down in sections, clearing a part of the 
deck at a time, if desired. Portable 
stanchions and chains surround the ele- 
vator well when the elevator is down. 

A masthead anemometer is electrically 
connected to the pilot house, to the flight 
officers’ office or elsewhere. Voice tubes 
are arranged at suitable points. 

Near the mainmast is a radio compass 
house, arranged to raise up from a posi- 
tion flush with the flying-off deck. 


National Aeronautic Association Organized for 
the Advancement of American Aeronautics 


HERE was organized and incorpo- 

rated at Detroit, Mich., @ctober 12- 

14, 1922, a new national body by 379 
delegates from nine districts of the United 
States corresponding to the Army Corps 
Areas, under circumstances vastly more 
auspicious than any of the earlier eftorts 
at a truly national organization. 

It may be remembered that a number of 
years ago some of the more active members 
of the Aero Club of America, in co-opera- 
tion with a number of dissatisfied affiliated 
clubs, attempted to form a national body, 
truly national in scope in spirit. This 
failed through the promotion by the Aero 
Club itself of an alleged national body, 
which infant later succumbed to some 
child’s disease. 

Just before the War, Howard E. Coffin 
interested himself in attempting to amal- 
gamate the Aeronautic Society (New 
York) and the Aero Club of America in- 
to an Aeronautical Institute. Factions in 
the Aero Club at that time, later elimina- 
ted, prevented the fulfillment of this idea. 

Just after the war, returning pilots 
formed the American Flying Club in Néw 
York which was joined with the Aero 
Club of America in 1920. In the Fall of 
1921, during the flying meet at Omaha, 
there was formed the National Air As- 
sociation, with Sidney D. Waldon as Presi- 
dent and Rex L. Uden, of Cleveland, as 


Secretary. 

This was a preliminary attempt to en- 
list all the aeronautic interests of the eoun- 
try into one big union and it was expected 
to complete the job at the second congress 
in 1922. During the ensuing months 
Colonel H. E. Hartney, secretary of the 
advance committee, organized an advance 
committee and, stirred up many cities to 
the formation of air boards. This ad- 
vance committee was composed ot five 
hundred enthusiasts, and of these an ex- 
ecutive committee of thirty carried on the 
active work culminating in the convention 
just held during the flying race meet at 
Detroit. 

It is assumed that eventually the na- 
tional association would naturally become, 
in place of the Aero Club of America, the 
American member of ‘the Federation 
Aeronautique Internationale. The Aero 
Club of America, practically since its in- 
ception, has been the body officially repre- 
senting America in world aeronautics 
through its membership in the F. A. I. 

The new Association was incorporated 
October 14th, 1922, as a non-profit, mem- 
bership corporation, the papers being dis- 
patched from Detroit to Hartford, Con- 
necticut, by airplane and incorporation 
completed on the day of adjournment of 
the Congress. The control is in the hands 
of 23 governors, of whom each district 


is represented by two, with 5 governors- 
at-large. 

Officers elected were as follows: 
Howard E. Coffin, President, Detroit, 
Mich., Bernard H. Mulvihill, Vice-Presi- 
dent, Pittsburgh, Pa., Benjamin F. Castle, 
Treasurer, New York City. John B. Cole- 
man, Recording Secretary, Sioux City, Ia. 
Governors elected, two from each district, 
were as follows: : 

Ist District 

Porter Adams, 3 Commonwealth Ave., 
Boston, Mass. 

Godfrey Cabot, 940 Old South Building, 
Boston, Mass. 
2nd District 

John Larkin, Jr. c/o Larkin Company, 
Biiralo genes 

Maurice Cleary, 729 7th Ave., New York 
City. 
3rd District 

L. F. Sevier, Forbes & Craig Streets, 
Pittsburgh, Pa. 

R. J. Walters, 600 Woodbaume Street, 
Baltimore, Md. 
4th District 

Van H. Burgin, 217 Healey Building, 
Atlanta, Ga. 

L. Sevier, President Manufacturers 
Association, Birmingham, Ala. 
5th District 

Glenn L. Martin, 16800 St. Claire Ave- 
nue, Cleveland, Ohio. 
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Dudley M. Outcault, Traction Building, 
Cincinnati, Ohio. 
6th District 

C. S. Rieman, 22 West Monroe Street, 
Chicago, Illinois. ; 

Sidney D. Waldon, c/o Detroit Avia- 
tion Society, 4612 Woodward Ave., De- 
troit, Mich, 
7th District 

Ralph Cram, 216 Main Street, Daven- 
Pout, lak 

H. F. Wehrle, 503 Railway Exchange, 
Kansas City, Mo. 
8th District 

Edgar G. Tobin, 207 Augusta St., San 
Antonio, Texas. 

William F, Long, Stinson Field, San 
Antonio, Texas. 
9th District 

P. G. Johnston, 2432 North Broadway, 
Seattle, Wash. 

C. H. Messer, 1803 West 3rd Ave., 
Spokane, Wash. 

Personnel of the National Headquarters 
has been partially selected and installed 
in Washington and consists at present of 
men in charge of Administration, Contests 
and Foreign Relations, Membership, Fi- 
nance Legislation and Publicity. Full 
membership on these various ,committees 
is now being selected by the President by 
and with the advice of the Governors. 

Mr. H. E. Hartney has been appointed 
Acting General Manager. 

The purposes of the new Association 
are briefly as follows: 

(a) To maintain in the headquarters 
of the Association in Washington an 
agency capable of voicing a vigorous 
public opinion upon beneficial and essen- 
tial legislation in all matters of aeronau- 
tics ; r ( 

(b) To awaken and educate the pub- 
lic mind to the possibilities of aeronau- 
tics, both as a vital means of national de- 
fense and as a transportation factor in 
the commercial development of our coun- 
try ; 

(c) To supply an impartial medium 
thru which the thought of all sections of 
the country may be collected, collated and 
harmonized into a national expression of 
opinion ; 

(d) To encourage and promote the 
study and advancement of the science of 
aeronautics, and to maintain an institution 
which will collect and disseminate gen- 
eral and technical data for the develop- 
ment of the industry ; 


(e) To sanction and actively super- 
vise under license of the Federation Aero- 
nautique International all contests, trials, 
competitions and other events involving 
aerial craft or apparatus, and to approve 
all records in connection therewith. 

The Governors of the Aero Club of 
America and the Governors of the Na- 
tional Air Association, the two largest 
aeronautical bodies in America, have al- 
ready voted to merge their membership 
into the new association and steps are 
now being taken to have other smaller 
aero clubs and flying organizations to 
take similar action. 

There are approximately 160 aero clubs 
about the country. 

' Thursday Evening, Oct. 12 

The first meeting was called to order 
with H. H. Emmons, president of the De- 
troit Board of Commerce in the Chair, 
with Col. H. E. Hartney as Temporary 
Sec. Mr. Emmons welcomed the visitors 
to the rooms of the Board of Commerce 
and to the City of Detroit. 

He likened the proposed air association 
to the National Automobile Chamber of 
Commerce and told of its need “through 


the reckless and improper use of air 
equipment at the present time.” 

Mr. W. P. McCracken, of the American 
Bar Association and a flyer, was elected 
permanent Chairman of the Convention. 

Col. H. E. Hartney was elected perma- 
nent Sec. of the Convention. 

The nine districts into which the United 
States is divided by the association were 
called upon to report their committee 
members appointed by the districts in 
caucus, as follows: 

Credentials 
Resolutions 
Legislation 
Constitution 

Finance 
Membership 
Nomination 
Permanent Rules 
District Constitution 


Mr. Ruter W. Springer, a Pennsylvanian 
and a pioneer army chaplain in aeronautics 
said it had been suggested “that this 
organization was going to be run by one 
interest or another. We know that it is 
not, but in order that the outside world 
may know that, I offer this resolution: 

Mr. Springer reads the resolution which 
states that the qualifications of all gover- 
nors and officers in the new association 
shall be shown on all records. 

The resolution to refer it to the commit- 
tee in By-laws was not seconded. 

Mr. Mitchell, of Georgia, invited the 
association to hold its 1924 meeting in 
Atlanta. No action taken. Chicago 
followed with a similar invitation. 

D. M. Outcault, of Ohio, was called on 
to give a short review of the organization 
of the “National Air Ass’n” at Omaha in 
1921, in the absence of its president Sid- 
ney D. Waldon, of the Packard Company. 


Godfrey L. Cabot, a founder member 
of the Aero Club of America, told of the 
early history of this club, and told of the 
Aero Club’s interest in seeing this new 
association take over the club’s former 
functions which were those of merely a 
local organization. 

Colonel H. E. Hartney, the organizer 
of the new body, was praised for his work 
from the Chair and called upon. He re- 
sponded by crediting H. E. Coffin, V. P. 
of the Hudson Motor Car Co. of Detroit 
with being the man “who has ‘held the 
bag’ in bringing usvall) together. 27... : M 


Founding of American Flying Club 


Col. Hartney praised the early work of 
the, Aero Club, told of the formation of 
the American Flying Club, by the pilots 
aiter the war and its amalgamation with 
the Aero Club. “Things were not quite 
properly organized and the result was it 
began to peter out. After a while some- 
body suggested that we clean up the whole 
situation and get a new national- 
ize the Aero Club of America properly.” 
He followed with an outline of what had 
been done up to the present by the Ad- 
vance Committee of the Association. 

The announcement was made that a 
charter had been prepared for incorporation 
under the laws of the State of Conn. 
Motion was carried that the chairmen of 
the nine districts represented at the con- 
vention sign the charter as incorporators 
and forward it to Conn. by airplane for 
filing so that the Association would be a 
legal entity before adjourning. 

On adjournment for the evening and in 
the morning of the following day the 
various committees got to work. 


Meeting of Friday, 13th 


Committee on Rules and Procedure re- 
ported its work in the interim,.and an- 


nounced its rules of procedure for the 
meeting, which were adopted. 
Membership Committee next reported. 
Its report was referred to the Com. on 
Constitution and By-Laws. A feature of 
the report, was an estimate of possible 
strength during the first year—19,000 
members, by drawing on the Chambers of 


Commerce, Kiwanis, Lions and Rotary 
Clubs. 
Credential Committee next reported. 


Three hundred seventy-nine was found to 
be the number of accredited delegates to 
the Convention. 


Financial Policy 


Late Col. B. F. Castle, Chairman ot the 
Finance Committee reported. 

He recommended extreme conservatism 
in the expenditure of funds during the 
first year, which funds would be derived 
from membership dues, which were esti- 
mated as- follows :— 

275 Life members 


@ $500 and int. $6875 
735 Sustaining members 
; @ $50 36850 
15400 Regular members 
$5 77000 


Organization members 
@ $10-$150 not estimated 
Air Board Organization 
members @ $25-$150 not estimated 
2730 Junior members 
5460 


@ $2 
$126,185 


Municipal “air boards’ may join the 
Association at from $25 to $150 a year 
according to a sliding population scale. 

Of the membership dues, the Commit- 
tee believed 75 per cent, or $94,638, should 
go to National Headquarters, the remain- 
der going to the District Headquarters. 


Official Publication 


“Another possible source of revenue” 
considered by the Committee was “an of- 
ficial publication,” but the Committee rec- 
ommended by the Governors take steps to ° 
insure a circulation medium for the bul- 
letins of the Association by a connection 
with some publication already existing, 
under which there would be neither reve- 
nue nor expense. 

Estimated expenditures, as figured by 
the Committee, are as follows :— 


Salary of General Manager $5000 
Expenses (traveling, entertain- 
ment ) 2000 
Office salaries 2600 
Organizers expenses 3500 
Incidentals 2000 
Multigraphing 300 
Office Supplies 300 
Bills Payable Nov. 1, 1922 1500 
Prizes 3000 
Reserve 74438.75 37219.38 
Less 50% 37219.37 
Total expenditures 5741938 
Plus permanent reserve 37219.37 
$94,638.75 


It was recommended the Governors be 
permitted to spend 50% of the reserve for 
expansion work. 

The Committee’s report was adopted. 

Admiral W. F. Fullam, retired, reported 
as Chairman, Legislative and _ Policies 
Committee, to the effect that until the 
Association was actually formed it was 
in no position to outline policies or to 
formulate bills. 

Safety Code 

Criticism of the 31 members of the 
committee of the Bureau of Standards 
and the S. A. E. engaged in planning a 
safety code was made parenthetically at 
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this point. “This saftey code is being 
prepared by a body which is in no way 
representative of aeronatttics,’ it was 
claimed by a delegate. ‘Twenty-five 
members are selected from government 
bodies, research organizations, that are 
not connected with the manufacture, or 
operation of either aircraft, equipment 
or their accessories.” 


Mr. William J. Hammer chairman, a 
pioneer in the Electrical world and an 
expert in aeronautics, and Ruter W. 
Springer, Sec., reported for the Resolu- 
tions Committee. These resolutions 
covered the following subjects: 


National policy (carried). 
Urging of federal legislation for 
regulation civil aeronautics 
(carried ) 
Licenses for pilots 
laid on table) 


Disapproval of Hull bill (H. R. 
10967) providing for aeronau- 
tic material to be constructed 
in government plants. (Tabled 
as too drastic at this time). 
Endorsement of plan by which 
civilian contractors carry the 
mails. (carried). 

Appreciation of the remarkable 
achievements of the U. S. Air 
Mail by the Post Office De- 
partment. (carried). 


Appointment of Committee on 
Aeronautical Meteorology in 
the Association (Tabled). 


Urging of Congress to make ade- 
quate appropriations for ex- 
perimentation and _ develop- 
ment for military and naval 
aeronautics. (carried). 

Committee on Constitution and By-Laws 


(resolution 


reported through Dudley M. Outcault of 
Cincinnati, Constitution and By-laws were 
read through paragraph by paragraph and 
adopted. Copies of these may be had upon 
application to the headquarters of the 
Association. 

“Hazardous Flying” 

After a discussion of a resolution 
putting the Association on record against 
wing walking and similar useless exhibi- 
tion stunts, the general idea was approved 
in a motion. 

Motion that its various engineering 
societies be requested to lend their active 
support to the work of the National Aero- 
nautic Association was carried. 

Motion thanking the Mayor of De- 
troit for the hospitality of the city was 
carried. A similar one was approved 
with respect to the Chamber of Commerce 
and the Detroit Aviation Society. 


Other motions of similar nature were 
passed respecting the War Department, 
Navy Dept., Marine Corps, Post Office, 
Department of Commerce, N. A. C. A. 
State Police, and the Advance Committee 
on Organization, especially ex-Colonel 
Hartney, Sec. pro tem. 

Mr. G. A, Shoemaker reported for 
Com. on District Constitution and By-laws 
in which it was recommended the districts 
be given the greatest powers of self gov- 
ernment, their Constitutions and by-laws 
to be submitted to the Board of Gover- 
nors of the national body for approval 
before adoption, (Carried). 


Floyd J. Logan presented a number 
of practical suggestions for contests in 
1923. 

James A. Meissner, ex-major in the 
Air Service, an “ace”, offered a resolu- 
tion urging the Association exert every 


effort to stimulate organization of Nation- 
al Guard squadrons. (Carried). 


Officers 


John B. Coleman, of Sioux City, Ia., 
spoke for the Committee on Nominations 
and reported the candidates following 
were elected: 


Howard E. Coffin, Detroit, Pres. 

Barney H. Mulvihill, Pittsburgh, Pa., 
Vice-President. 

Benj, F. Castle, New York, Treas. 

John B. Coleman, Sioux City, Ia., 
Recording Sec. 


Nominations for two members for the 
Board of Governors, one of which is to 
be designated as the District Vice Presi- 
dent, were next in order and presented 
as previously mentioned. 


After considerable discussion of Glenn 
Martin the nominations were passed. Mr. 
A. M. Harris of Cleveland, while ex- 
pressing the highest regard for Martin, 
believed the members of the convertion 
“will agree that it is not the thing to put 
any flavor of a manufacturer or aircraft 
corporation on to the results of this con- 
vention. There are a lot of people 
throughout the United States afhliated 
with outer organizations who have it de- 
cidedly in for the manufacturer or air- 
craft organizations......1 believe the 
people at large consider him (Martin) a 
member of the Manufacturers Aircraft 


PASSitl ee and I think the effect on this 
result from this convention would not be 
what we would all desire it to be...... I 


think the best interests of Aeronautics 
would be best served by Mr. Martin not 
serving as a governor in the beginning 
of this Association. I thank you!” 

The convention then adjourned. 


N.A.C.4€. Multiple Manometer 


UST what an airplane does in free 
flight, the degree of its stability or 
instability along its three axes; the 

position of the ailerons, elevator or rud- 
der during any maneuver, such as a loop, 
spin, turn, landing or take-off; the force 
necessary in operating controls; the forces 
acting on controls in maneuvers ; examina- 
tion and recording of the air flow; the 
illustration of the properties of airplanes 
and the visualization of their behavior ; 
the demonstration of the stresses under- 
gone by an airplane in straight and acro- 
batic flight and how long these stresses 
last; and the visualization, comparison and 
measurement of the ability of pilots, all 
are recorded photographically by the in- 
struments developed by the technical staff 
of the National Advisory Committee for 
Aeronautics. Following is the first of a 
series on these new instruments. 


The latest of the series of novel and 
revealing recording instruments of the 
National Advisory Committee for Aero- 
nautics for aircraft in flight maneuvers is 
the Multiple Manometer, which records 
simultaneously ona photographic film pres- 
sures at 30 different points on wing, tail, 
or aileron surfalls. 

The instrument is placed in the observ- 
ver’s cockpit( Fig. 3) of a two-seater. 
From 60 openings 60 tubes lead to 30 cap- 
sules inserted in the two sides of the sur- 
face to be tested. The Control position 
recorder and the accelerometer are in opera- 
tion simultaneously with the manometer. 

*For complete reports on pressure dis- 


tribution, obtain Nos. 118, 148, 149. 


With this instrument it is possible to 
record pressures up to plus or minus 
45 lbs. per sq. ft. for a period up to 75 
secs. with the present adjustment of the 
capsules. Thirty differential pressures can 
be recorded simultaneously by this appara- 
tus. 


The principal part of the device con- 
sists of 30 separate pressure “capsules” 
Fig. 1 and 2. arranged around the outside 
of a cylindrical aluminum casting, in three 
rows of ten. At the center of the bottom 
of the case is an electric bulb with a 


Fig. 1. 


straight vertical filament. This bulb is 
enclosed in a chamber having a horizontal 
annular slit .004 inches in width so that a 
horizontal sheet of light is spread out in 
all directions. This light is intercepted 
when it reaches the inside of the case by 
10 long prisms which send it directly up- 
ward to 30 small prisms, which, in turn, 
transmit the light through lenses to a small 
mirror on each capsule. The beam of 
light is then finally reflected back through 
the same lens, which focuses it sharply 
on a film. 


This film has a width of 4% inches and 
is wound on a drum 6 inches in diameter. 
The film is mounted in a light tight case 
which can be lowered inside of the instru- 
ment between the rows of prisms and the 
driving mechanism. A_ rotary shutter 
opens 30 slits for the entrance of the light 
beam after the film drum is in place. 


The film drum is turned through 1/10th 
revolution by a constant speed electric 
motor driving through a double worm 
reduction gear. The speed is regulated by 
a centrifugal governor with electric con- 
tacts which cut in and out a resistance. 
The speed remains constant within one 
per cent for considerable changes of either 
voltage or load. 


The pressure capsule consists of a brass 
case divided into two chambers by a hard 
brass diaphragm with a connection for 
pressure in either part. The movement of 
the diaphragm rotates a small plain mirror 
which is mounted on pivots and in this 


586 


AERIAL AGE 


December, 1922 


Fis 2. 


manner causes the light beam to move 
over the film and give the record. The 
moving system of the capsule is sufh- 
ciently light and well balanced to prevent 
any acceleration from affecting the pres- 
sure readings. 


Operation 


To make a record, tubes are connected 
to the capsules in such a manner that the 
pressure side is connected to the back of 
the capsule and the corresponding suction 
tube to the side of the capsule. To operate 
the driving motor and lamp a source of 
8 volts d. c. is required. Binding posts 
for the driving motor and for the lamp are 
on the outside of the instrument. A suit- 
able switch is conveniently placed so that 
the pilot may start the record at any 
desired instant. When the drum is in 
place and the shutter is opened the in- 


. q 


strument is ready to operate by closing the 
switch. 

The film drum is loaded in a dark room 
with a fast bromide paper, or its equiva- 
lent, with the sensitized part toward the 
outside. The shutter is closed when the 
drum is out of the instrument and only 
opened when ready for the run. 

If a longer record is desired, the drum 
can be made to move at slower speed, by 
tightening the spring on the governor a 
slight amount. If a much larger change is 
desired, stiffer springs may be substituted. 
The drum speed can also be changed by 
changing the driving gears. 


Pressures on Rudder and Fin 


Using the manometer, an investigation 
has been made by the N.A.C.A. of the pres- 
sure distribution over the rudder and fin 
of a J N 4H in straight flight and in acro- 
batics (Report No. 149). 

The results obtained from this investi- 
gation enable designers to know much 
more closely than hitherto the nature and 
magnitude of the loads acting on the rud- 
der and fin of an airplane. Contrary to 
previous beliefs, the loading on the verti- 
cal surfaces is generally greater than on 
the horizontal ones. 

It is recommended that in sand-load 
tests a unit load of 2 pounds per square 
foot be used, this unit being multiplied by 
the designed load factor of the wings to 
give the maximum load on the rudder and 
fin. The center of gravity of the load may 
be taken vertically at the same level as the 
center of gravity of the area, while the 
fore and aft distribution should be as 
shown in Figure 10. Care should be taken 
in all designs to make the leading edge of 
the fin stiff, as it is believed that nearly all 
tail surface failures are due to vibration. 


Elevator and Stabilizer Pressures 


Another series of tests was made, re- 
cording pressures on the horizontal tail 
surfaces (Report No. 148) in spins, dives, 
(lileh 

The results of these tests show that tail 
loads can not be computed from model 
tests. This is due to the fact that the air- 
plane begins to rotate as soon as the ele- 
vator begins to be pulled up, thus reliev- 
ing the load before it can build up. The 
tail load necessary to produce an angular 
acceleration is small compared with that 
necessary to balance the pitching mo- 
ment of the wings. 


Pressure Brass strip 
passages Brass block 
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Outer fobric strip. 
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Fig. 4. 


The method of calculation based on the 
wing pitching moments and the angular 
acceleration gives the tail loads closely in 
any maneuver where the speed, normal and 
angular acceleration, and center of gravity 
position are approximately known. 

It seems evident from these tests that the 
strength of fuselage and tail surfaces on 
the present machines is excessive, and that 
a considerable saving in weight can be 
made. 


Pressures on the Wing 


Hills and valleys of pressures are shown 
by the photograph (Fig. 5) of a built-up 
model illustrating the varying pressures 
on a square-tip wing. A “map” of the 
same outer section of a wing shows by 
contour lines the various pressure differ- 
ences over the surface (Fig. 6). 


Fig. 5. 


Fakir Fuel Pump 


the fundamental idea was to obtain a 

simple and reliable method of convey- 
ing the fuel from a low tank to the car- 
buretor, with the avoidance of the faults 
of all former methods and the simultane- 
ous warming of the fuel by means of the 
heat of compression generated. 

The principle of the Fakir fuel pump 
rests on the well-known principle of the 
diaphragm pump, which must however: be 
suitably adapted to the present purpose. 
Figs. 1 and 2 are drawings of the pump. 
Inside the housing (formed by the cir- 
cular wall A, the front wall Ax, and the 
rear wall Az), there is a hollow body Q 
cast in one piece with walls A and Ai, con- 


I: DESIGNING the Fakir fuel pump, 


taining the inter-connected horizontal and 
a vertical channel Q: and Qs. The channel 
Q: is open toward the diaphragm and con- 
tains the spring K which presses against 
the diaphragm. The channel Q» is con- 
nected with the inlet D: and above into the 
pump housing. The intake valve F and 
the pressure valve G are respectively be- 
low and above the channel Q:. The seats 
of these valves are shaped out of the tube 
connections Fi and Gi which communicate 
with the channel Q». The hollow body OQ 
also contains a second horizontal channel 
Q:, which lies below the intake valve F 
and forms a connection between the verti- 
cal channel Q. and the space inside the 
pump housing through the return valve P 


(for the back flow). The latter is held 
shut by a spring Pi which is coiled about 
a bolt S. The bolt and spring lie in a 
cross bore F: of the tube Fi. The bolt S is 
screwed into the wall A and its outer end 
is covered by a screw cap S:. Below the 
return valve, there is a non-return or check 
valve T which, like the inlet valve, is 
provided with a strainer to keep out any 
dirt there may be in the fuel. The dia- 
phragm lies between the wall A and the 
cover J which is clamped on to a special 
shaped base. This base, which is formed 
by the wall Ai, is so made that the dia- 
phragm can only yield within suitable 
limits, without danger or rupture or fa- 
tigue, and is then supported by the base so 
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FAKIR, FUEL PUMP 


that the high cylinder pressure cannot 
hurt it. The distance of oscillation in 
either direction and the pressure of the 
diaphragm spring have been adjusted by 
many experiments, so as to come within 
the elasticity of the metal diaphragm and 
prevent the possibility of fatigue. For the 
protection of the diaphragm from _ the 
spring, there is a pressure plate on the end 
of the latter. The gas-pressure space, in- 
closed between the diaphragm and the 
cover, is (through the elbow Mz and the 
channel M:, which opens into the gas space 
through the cross channel M;) in direct 
communication with the engine cylinder. 
The Fakir fuel pump operates as fol- 
lows: The pressure variations in the en- 
gine cylinder produce oscillations of the 
diaphragm. During the period of dimin- 


SN - 


is 


LA 


ished pressure in the engine cylinder, the 
oscillation of the diaphragm (supported by 
the force of the spring behind it) draws 
fuel from the tank, which is then (dur- 
ing the period of compression, explosion 
and exhaust) driven out again. This proc- 
ess, which is continuously repeated all 
the time the engine is running, pumps con- 
siderably more fuel than the engine re- 
quires. The excess fuel must therefore 
be rendered harmless. This is accom- 
plished by the automatic flow of the excess 
fuel (which does not run through the outlet 
E: to the carburetor) back through the 
return valve P into the fuel column under 
the intake valve F. In order to prevent 
this action from causing any return flow 
of the fuel column into the fuel tank, the 
check valve T is introduced. The pump 


therefore always delivers to the carburetor 
only the quantity of fuel required at the 
time by the engine, while the excess fuel 
circulates inside the pump. Now, since 
heat is produced by compression, this cir- 
culating fuel is highly heated by coming 
in contact with the thin metal diaphragm. 
The fuel is still further heated by the heat 
conduction of the metal pipe connecting 
the pump with the engine cylinder, in which 
pipe hot gases, oil and other fluid residues 
of the explosions oscillate to and fro. After 
the engine has been running a short time, 
these fluid residues fill up the gas space 
(between the diaphragm and over J) and 
parts of the delivery pipe, so that, in prac- 
tice, no increase in the volume of the clear- 
ance space takes place in the engine. By 
suitably adiusting the size and length of 
the delivery tube from the pump to the 
engine cylinder, it is possible (within cer- 
tain limits) to give the fuel any desired 
amount of preliminary heating and, even 
for low initial temperatures of the fuel in 
the tank, obtain final temperatures of 30- 
35°C in the float chamber of the carburetor. 
Experience has shown that engines with 
fuel warmed in this manner can use cold 
air even in winter and still develop a high 
degree of efficiency, as well as be able to 
utilize difficulty volatile fuel. 

The Fakir fuel pump can be installed 
anywhere between the fuel tank and the 
carburetor, since the flow of fuel to the 
pump does not depend on gravity, but on 
adjustable pressure. It may be further said 
that it is proof against all shocks and 
changes of inclination on motor vehicles 
of all kinds (including water and air 
craft), since it has no movable parts aside 
from the four valve balls which are held 
by springs. The chances of its getting 
out of order are therefore reduced to a 
minimum. It requires no attention, aside 
from seeing that the piping is tight, which 
is an essential condition for any pump. 


Paragon Adjustable and Reversible Propeller 


HE Paragon adjustable and _ re- 

versible aircraft propeller, the in- 

vention of Spencer Heath, the pioneer 
propellor maker, made its official debut 
on October 11 at Bolling Field in a demon- 
stration to representatives of the offices 
of the Chief of Air Service, Chief of the 
Bureau of Aeronautics of the Navy, of 
the Air Mail, the Press and motion picture 
news associations. 

The automobile truck trailer, upon which 
the propeller and a 150 h. p. Wright-His- 
pano engine was mounted, was made to 
maneuver about Bolling Field at the will 
of the operator. ; 

What new stunts may now be evolved 
with the aid of a reversing propeller may 
be left to the imagination. One can easily 
imagine the two-seater of the future sud- 
denly reversing into a stall and taking a 
shot from underneath at his surprised 
adversary overhead. The device is to the 
aircraft what change speed gears are to 
the automobile. 

It comprises, in short, a system’ of 
special blades and a mechanism for vary- 
ing the pitch of the blades from zero to 
360 degrees, while in flight or otherwise. 

The invention is being marketed by 
Paragon Engineers, Inc., 243 E. Hamburg 


St., Baltimore, Md. 

By adjusting the pitch, either before 
starting or while the engine is running, 
to a less than normal angle, the engine is 


allowed to pick up speed and deliver its 
maximum power which is necessary in 
taking-off with a heavier load than the 
same airplane could otherwise normally 
carry. Upon reaching the desired alti- 
tude, the pitch may be increased by the 
pressure of a finger on a knob on the dash 
and the engine run at its most economical 
speed, still with the possibility of increased 
speed range should occasion demand. As 
the load is lessened by consumption of 
gasoline on a long distanced flight, the 
pitch may be still further increased. 

In landing, the pitch of the screw may 
be changed to any degree in the opposite 
direction, or “reversed” just before the 
instant of contact with the ground and the 
plane brought to a stop in the very shortest 
space, obviating entirely any prepared 
ground system of slowing up the machine. 

This is a feature of especial moment to 
naval aeronautics where the shortest run 
after landing is a prime necessity, owing 
to the confined space which may be avail- 
able on a ship’s deck or even on that of an 
airplane carrier ship, like the “Langley.” 


For the airship, the same advantages of 
€conomy are apparent while the reversible 
attribute exactly doubles maneuverability 
in docking, whether shed or mooring mast 
is employed. 

It is even possible that the adjustable 
and reversible propeller may cause rapid 
advancement in the helicopter, or direct- 
lift, machine. 

It was long realized that the variable 
pitch and reversible propeller was a de- 
velopment which would travel side by side 
with supercharged and multi-engined air- 
Gratts 

This new design now avoids the ob- 
jectionable features ordinarily considered 
with respect to possibilities in this direction. 

In the Heath propeller there has been 
achieved : 

(a.) Elimination of continuously run- 
ning gears, collars or bearings in the pitch 
control mechanism. 

(b.) The use in flight of engine power 
in place of manual labor in changing the 
blade angle. 

(c.) The absence of any structural limi- 
tation to the range of blade angles avail- 
able as well as the limiting of the blade 
travel between any two predetermined ex- 
treme positions. 
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(d.) Continuous indication on the ins- 
strument board of the blade position. 


(e.) Automatic throttling of the engine 
while the propeller is passing through the 
position of neutral pitch. 


General Description of Propeller 


The two wooden or steel blades are 
fastened into steel sleeves which in turn 
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are held in a steel hub, the centrifugal 
forces being taken on ball thrusts and 
torsional and axial forces on plain bearings. 


The method of fixing the wooden blades 
into the steel sleeves is noteworthy. The 
butt end of each blade is tapered outwardly 
at a small angle as shown in Fig. 1, and 
the surrounding collar is split so that it 
may be first sprung over the butt and then 
compressed upon the taper. 


Reversing 
idlets 


Fig.1. Split steel 


vlade. 


sleeve compressed about 
butt enti of propeller 


December, 1922 


Pitch Changing Mechanism 


The pitch changing mechanism is 
operated through the application of a 
braking force to either one of a pair of 
small brake drums surrounding the engine 
crankshaft and normally rotating with it. 
The elementary principle is shown by 
diagram in Fig. 2, which represents a 
brake drum connected through a gear train 
to the individual blades of the propeller. 
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to revolve at crankshaft speed, all the 
gears will be stationary relative to the 
propeller and that the pitch angle will 
remain constant. If, on the contrary, the 
. brake drum is held stationary the gear 
train will be set into action and the pitch 
angle of the blade will undergo a continu- 
ous change until the brake drum is released. 

In order to change the blade angle in the 
reverse direction a second brake drum is 
used, connecting to the worm shaft through 
an idler which serves to reverse the direc- 
tion of rotation of the worm shaft. It 
should be noted that during normal flying 
none of these gears are operative and that 
the blades are locked in position by the 
non-reversible features of the worm and 
the friction of the connected parts. 

The actual construction of the pitch 
changing mechanism is more fully indi- 
cated in Fig. 3. The brakes are applied 
through leather faced shoes operated from 
the pilot’s seat by a light push and pull 
knob attaching to a brake lever mounted 
on the drum housing. A small hand crank 
is provided by which the pitch can be 
changed while the engine is not running. 


Blade Position Indicator 

The angular setting of the propeller 
blades at any instant is a function of the 
relative motion which has taken place be- 
tween the two brake drums. The indicating 
mechanism is therefore operated by gear- 
ing from the two brake drums which con- 
veys differential motion to the indicating 
pointer and the throttling and pitch limit- 
ing cams. As long as the two brake drums 
revolve both at crankshaft speed the indi- 
cating hand remains stationary but if either 
of them is retarded an angular motion is 
shown on the indicator equal to that exper- 
ienced by the blades themselves. 

Automatic Throttle Control 

The mechanical throttle is provided with 
springs in both directions so that the pilot 
can at any time by applying a force on 
the throttle greater than the initial tension 
in the springs substitute manual for auto- 
matic control. 

Pitch Limiting Mechanism 

In the pitch limiting mechanism the con- 
trol knob normally connects to the brake 
levers direct, a push increasing and a pull 
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decreasing the pitch. If the control but- 
ton is held in either operating position until 
the limiting position of the propeller blade 
is reached the cam trips a latch plate and 
renders the control inoperative in that di- 
rection while leaving it ready for use in re- 
versing the direction of propeller blade 
motion. 
Demonstration Under Power 


To show the action under power the 
propeller has been installed on a 150 HP. 
Hispano-Suiza engine mounted with gaso- 
line tank, observers’ seats, etc, on a 
trailer truck weighing about two tons 
which is free to roll on the ground. In the 
demonstrations thus far made the device 
is put through its entire range of perfor- 
mance, which includes disconnecting the 
pitch limiting mechanism so that the blade 
angles are controlled throughout a com- 
plete revolution of 360 degrees, both for- 
ward and reverse. 

With the engine turning at 1500 r. p. m., 
the angular change from full speed ahead 
to full speed astern is accomplished in 
about 3-1/3 seconds. 


Navy’s Aerial Lighthouse 


N ACETYLENE gas aerial light 
A house has recently been installed by 
the Navy at the air station at 
Hampton Roads, Va. and another has 
been ordered by the Army Air Service 
for observation at McCook Field. It is 
not improbable that a line of these may 
be established on the ‘model airway” 
between Washington and Dayton, at the 
terminals and on the highest ridges in 
Cumberland, Md., Pt. Marion, Pa., Mounds- 
ville, W. Va., Zalesville and Columbus, 
the vicinity of Charlestown, W. V., 
Ohio. 

The Post Office is also interested in a 
system of lighthouses for the step between 
Chicago and Cheyenne and another pros- 
pect is with the Forest Service. 

The Aeronautical light of the American 


A..G. A. Light used at Croydon, England. 


Gasaccumulator Co., as bought by the 
Navy and Army is a mantle light with 
flasher of the type similar to the same 
make already in service at the Croydon 
aerodrome in England, where the light 
has, in that latitude, an average visibility 
of 32 miles horizontally and from 2 to 4 
miles vertically, but more’ powerful. 
These lights are entirely automatic in 
operation. They may be placed in almost 
any inaccessible position which may be 
the most suitable from a navigational 
point of view and then left unattended 
for periods up to 12 months, if desired. 
The flashing apparatus can be adjusted to 
give any desired grouping of flashes. When 


The A. G. A. Lighthouse at Croydon. 


desired, the lights may be fitted with a 
“Sun valve,” which lights and extinguishes 
the beacon automatically at darkness and 
dawn from a pilot light which keeps 
burning. 

The optical elements are divided into 
two sections. The top section consists of 
half a dioptic drum lens and, serves the 
purpose of projecting a very powerful 
light slightly above the horizontal plane. 
The lower elements are catadioptic rings, 
so arranged as to distribute the light 
falling upon them at suitable angles above 
the horizontal plane. 

An aviator approaching the light «t an 
altitude not exceeding 8000 feet remains 
within the area covered by the main beam 
until he is within about 8 miles of the 
light. At that range the light scurce 


The Aerial Lighthouse at Hampton Roads, 
Virginia. 
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itself is easily discernible. The flashing 
can be adjusted to give any variation of 
light and dark periods. 

It is argued that existing marine light- 
houses and beacons are so designed that 
the arrangements of optics in them is such 
as to give a light of maximum power in 
certain closely defined directions, only, 
and the vertical angle of dispersion of the 
light is generally such that it will only 
be visible to an aircraft pilot through a 
very small area and at a long distance 
from the light. 

For night flying it is desirable to have 
a light clearly visible within its range 
from any point in the upper atmosphere 
and, in addition, it must have a perfectly 
clear and precise light character. It is 
urged that a light signal must be com- 
pletely repeated not less than from 6 to 10 
times while a pilot is approaching it from 
a distance of 15 miles. At 90 m.p.h., this 
distance would be covered in 10° minutes 
and, therefore, a signal having a total 
period of 35 seconds will be repeated 17 
times. In smaller sizes these lights can 
be furnished in portable form. 

A beacon of the searchlight type, and 
portable, has been developed by the 
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The Sperry Portable Searchlight 
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The Sperry Portable Power Unit 
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Sperry Gyroscope Co. The searchlights 
which may be of 36” or 44” drum type, 
high intensity, or 60” open type, are 
mounted on mobile carriages. An auto- 
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mobile truck contains the power unit for 
operation in the field. 

In a recent series of tests, one run was 
made from Brooklyn, N. Y., to the 
Army’s experiment station at McCook 


Field, Dayton, O., 697 miles. 


On the night trip of the Army non- 
rigid C2 from Washington to New York 
and return to Aberdeen, in August last, 
the Army airship pilots were given their 
first experience with the night operation 
of airships with the aid of high power 
ground lighting. A Sperry searchlight 
was stationed in New York harbor and 
during the period of the flight swept the 
sky in a circle at an angle of about 15 
degrees from the horizon. The heavy 
feg which obscured all the lights of the 
city from the circling airship 500 feet 
above Miss Liberty was penetrated by the 
searchlight’s beams which were seen after 
leaving New York on the return trip 
until the ship had passed out of Upper 
New York Bay. It is believed that such 
a beam can be seen 20 miles in all weather 
and 75 or 100 miles without a fog, from 
as low an altitude as 1,000 feet The 
rays of such a light are blinding when 
near, but the aircraft pilot is easily able 
to see buildings or other landmarks when 
flashed upon, from considerable distances. 


The Prediction of Propeller Characteristics 
from the Blade Element Analysis 
By William A. Miller, M. Sa., Curtiss Aeroplane & Motion Corporation 


T SHOULD be borne in mind that the 
formulas established for the approxi- 
mate determination of the slip angle 

of the propulsive airscrew should not be 
applied to standing thrust conditions. For 


Continued from October issue 


the static case, 8 is in general of such 
magnitude that the equation 
sin 9 tan 9 
Wan (Ch es Se 


l—tan © tan Y 


must be solved. This is usually impossible 
unless tan Y and Cr are expressed as func- 
tions of the angle of attack. (For 
example, Cr and Cp may be expressed, 
approximately, by linear and quadratic 
functions of the angle of attack.) Even 
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Thus one can find the corresponding values 
a FIG.A, 4 of n and J from the propeller torque 
coefficient curve and the re-plotted motor 
/0TOR CHARACTERITIIC torque curve. Multiplying the value of 
J thus obtained by the corresponding 
value of (nD) we obtain V. Again 
having given the efficiency, 7, of the pro- 
peller as a function of J, we know the 
corresponding values of n and J, and Pm 
from the motor and propeller curves. 
Then multiplying this value of Pm by 2, 
we obtain the useful power Pu. The 
following performance curves of the 
engine propeller group may then be 
plotted: 
1. Brake H.P. vs. velocity of advance. 
2. Useful ” % a 2! pr 
3. Revolutions 
4. Prop. Efficiency a w 
One important point in conjunction with 
design must be noted: It is necessary to 
estimate, on first trial, the maximum blade 
width as accurately as possible in order 
that, for a given planform, the computed 
brake power will come out within a few 
percent of the desired power to be ab- 
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then the solution must be performed 
graphically. It has been the experience 
of the writer in designing wind tunnel 
propellers, that the approximation 

1% m Ci = sin 9 tan 9 
can be used. The general method of de- 
signing a wind tunnel fan will be made 
the subject of a later article. 

Before beginning the solution of a prob- 
lem illustrating the use of the formulas 
obtained thus far, we will state, briefly, 
the usual method of combining the engine 
and propeller characteristics. If we have 
given the engine characteristics, torque 
and brake horsepower versus revolutions, 
and the propeller curves, thrust and torque 
coefficients versus J, the procedure is as 
follows: Reduce the engine and pro- 
peller data to the same units. Then re- 
plot the engine torque curve as 

Qm 


p n2D5 
for the particular value of p considered. 
Since the motor and propeller torques 
are equal 
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sorbed. This is due to the fact that the 

required blade angle (being a function of 

the slip angle 9) is a function of the blade 

width, since the formulas for © contain 
Ne 
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the breadth ratio, m = : 
PD Ie Se 
Numerical Example. 


= Primary Data :— 


\ 


The blade planform is shown in Fig. 5, 
and the section thickness ratios and 
aerodynamic characteristics, together 
with the detailed evaluation of the 
FAY, : thrust and torque differentials ep 

- : rimary conditions are given in Table 
| TIL. and Fig. 6. Integration of the 
thrust and torque curves for primary 


x ia Brake horsepower: 400 

a Standard Density (.07608 Ibs./cu. ft.) 

\ me : Velocity 120 m.p.h. 

Sye : Revolutions per minute: 1700 

Ur = > eae ceed ina Diameter: 10 ft. 

SAS Pe bea Angle of attack 1°. gion 
&k The motor characteristics over the work- 

gg Ce ET REST: ; ing range are given in Fig. 4. On the 

NS ‘ wy, EM se eayosey same sheet rome the curve 
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conditions gave ¢ 

Babee 401 Ocl = .00650 7 eee Bhi 
(URES ==75,00 

Eff. — 75% (approx.) Tcl = .049 | ae 


The detailed evaluation of thrust and 
torque for secondary conditions is given 
in Table IV and ‘Fig. 6. Secondary 
conditions gave’ the ‘following values; 


for V — 100 ft./sec., and n = 25 rev./ 
SeC., 

Bae Pa 350 Qc, = .00827 
IGS IE. == A 

Eff. == 58% Tc, = 075 


Formulas (8) then gave for the con- 
stants a, b, c, and d in the equations of 
the characteristics of the propeller: 
= .00892 de— 10001 
The propeller thrust and torque coeffi- 
cients may therefore be expressed by 
the following equations: 
Te = .0936—.116 J? 
Qc = .00892 — .0101 J? 


December, 1922 


F/G. 


PROPELLER CHAPACTHOTC 


LFFICIENCY (FEPCENT) 


cae ene ate 
Paid oe! 
peter 
oleol | | | Le 

: 


Pa Ae 
| ecbel LT ee 


— 


fs 
phe 
eee Sl 
El 


Z 


cc | an’ | [ea A a 
lal doe eae late 
meme Sea) 


ABE 


Evaluation of Thrust and Torque for Primary Conditions : 
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Station | 1 2 3 4 5 
133" 2.00’ 260" 3387 4.00’ 
236 356 475 591 711 
746 495 eye 298 247 
8016 8962 9376 9583 9709 

36° 42! 26° 20/ 20° 21’ 162036" 1 Gp 
.700 792 835 775 635 
167 126 .099 074 050 
275 .340 . 300 255 .220 
10.50 15.00 17.00 18.20 19.23 
5° 26! 3° 49! Bo Dare 3219) aD ey 
AOUE 2° 34’ Donia qcrast fons? 
38° 50’ 28° 54’ JOSS 18° 21’ ecesg 
8050 5520 4159 3317 2695 
.6271 4833 3840 3148 20.02 
44° 15! BSA) DIS 21° 30’ 18° 4’ 
9747 6424 4867 3939 3262 
7161 8414 8992 9304 .9507 
184 191 194 194 191 
16 30 36 36 30 
15.5 19.3 17.5 14.2 9.8 
398° 29.9° 236° 19 4° Londo 
28.0 84.5 136.0 165.0 170.0 
36.2 109.0 172.0 216.0 222.0 
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The propeller efficiency was found by 
means of formula (9) and plotted with 
Tc and Qc against J in Fig. 7.) ohe 
steps in the evaluation of the useful 
power are given in Fig. 8, where it is 
seen that the maximum efficiency, 76%, 
occurs at about 130 m.p.h., outside the 
working range. The latter point is 
interesting to note. The advance per 
revolution prescribed by the primary 
conditions may not in general give the 
highest efficiency it is possible to attain 
with the propeller. However, once the 
characteristics of a family of similar 
propellers have been found, one can 
apply similitude laws to determine the 
optimum diameter for given conditions. 


Conclusions. 


While it appears that the working 
characteristics of a propeller can be 
predicted to a fair degree of accuracy 
by means of the conventional blade 
element method, as developed funda- 
mentally by Drzewiecki, Riach, Bothe- 
zat, and others, the theory will never 
be exact so long as uncorrected aero- 
foil characteristics, as determined in 
the wind tunnel, are applied in practise. 
The vortex theory offers at present the 
greatest possibilities as regards the 


development of a really accurate 
method. 
The present article was _ prepared 


primarily for the interest of those who 
desire a simple method of approximat- 
ing the characteristics of an airscrew over 
the working range. 


(See page 598 for table IV and table V). 


Standardization and Aerodynamics 


Knight, M. E. 


By William 


N JUNE 20th, 1921, I published an article in the AERIAL 
AGE under the title “Standardization and Aerody- 
namics” in which the suggestion was made of the de- 

sirability of calling a Congress of representatives of leading 
aerodynamic laboratories, without any discrimination between 
former allies and former enemies, for the purpose of arriving 
at an understanding as to the coordination of laboratory work 
in aerodynamics leading to a better utilization of Scientific 
research knowledge in aeronautics in the interest of all con- 
cerned in this matter. 

In that article I presented a number of suggestions con- 
tained in a report of mine to the National Advisory Committee 
for Aeronautics which I had submitted to that organization in 
1919 while I was representing that Committee in Europe. 

The suggestions contained in that report can be summarized 
as follows :— 

The appointed task of the proposed Congress of representa- 
tives of aeronautical laboratories and other aeronautical techni- 
cal and Scientific organizations should be :— 

lst—To agree on a number of tests to be made in existing 
wind tunnels both in this country and in Europe on some stand- 
ard model, or models, with a view of determining the influence 
of local conditions prevailing in each wind tunnel (method of 
attachment of the model to the forces measuring device, dimen- 
sions of model as compared to the dimensions of the wind 
channel, state of turbulence of the air flow, etc.) and the 
necessary corrections to introduce into the calculations of the 
results obtained in each wind tunnel on the same model in 
order to bring such results in line with those obtained in other 
wind tunnels. 

At present such a divergency exists between experimental re- 
sults obtained in various wind tunnels, when no such diver- 
gency should exist, that the confidence of aircraft manufac- 
turers and designers in the usefulness of wind tunnel research 
work is badly shaken. Such a dangerous situation could be 
corrected with the organized codperation of scientists and 
technical men engaged in research work in aeronautics who 
know better than anybody else where the trouble is to be found 
and who, furthermore, are eager to codperate with each other, 
if the initiative is taken by some responsible party in calling a 
truly international congress of representatives of aeronautical 
Scientific organizations for the purpose of investigating the 
causes of the trouble and finding the remedy. 

2nd—The proposed Congress of Aeronautical experts should 
take up the matter of definitions, symbols and graphical methods 
used in aeronautical reports, books and other publications 
which, at the present time, in the absence of any uniform 
standard accepted and adopted by leading scientists and aero- 
nautical organizations, same as are adopted in statics, dynamics 
and in the art of applied engineering, (as for instance in the 
testing of materials) follow the line of thought of some par- 
ticular group of technical men without any reference to the 
symbols, the terminology and the graphical methods of repre- 
sentation used by other groups of technical men in other 
countries. Here again we are confronted with the fact that 
scientific and technical aeronautical reports and publications 
have no other excuse for being edited than their usefulness 
in facilitating the task of aircraft designers and manufacturers 
in designing and manufacturing better aircraft. 

It is already bad enough that the people of the world do not 
talk the same language, if we add to this the self imposed handi- 
cap of a different scientific language spoken in each country in 
aeronautical publications, I do not see how we are going to be 
fully benefitted by the efforts made by scientists and technical 
men all over the world who are trying to perfect for us a new 
means of transportation which will have a tremendous influence 
on the progress of this civilization of ours. 

We cannot too strongly insist on the fact that when in read- 
ing a report we are stopped either by the meaning of a symbol 
or by the value of a coefficient it is impossible to follow the 
sequence of ideas and the report is usually thrown aside. 

The proposed Congress can remedy to such a state of things 
if the matter is approached in a true spirit of international 
codperation in the scientific and technical progress of aeronau- 
tics, by adopting some fundamental standards which, without 
any doubt, would be accepted by technical writers all over the 
world. 


How the Discussion on Standardization Started 


The suggestion contained in my article of June 20th, 1919 in 
the AERIAL AGE, gave rise to a very interesting discussion 
in that review which was contributed by leadng aeronautical 
authorities and, furthermore, it found an echo in the First 
International Congress of Aerial Navigation and in an in- 
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formal congress of leading Scientists and technical men which 
was recently held at Innsbruck (Tyrol). 

Considering the great importance of the subject and the 
urgent need of arriving at a practical conclusion of the very 
regrettable state of affairs prevailing at present in the technical 
and Scientific field of aeronautical work, due to the delay in 
calling the proposed congress of representatives of leading 
aeronautical laboratories, scientists and technical men engaged 
in aeronautical research work in every country, a little history 
of the case and a resume of the opinions expressed by leading 
aeronautical authorities on this matter shall be probably helpful. 

On May 1919 I was appointed Technical Assistant in Europe 
to the National Advisory Committee for Aeronautics for the 
purpose of establishing the promotion of a prompt and cordial 
exchange of scientific and technical data and information on 
research and experimental work in aeronautics and sciences 
thereto allied between the United States on the one hand and 
the Governments, private institutions and individuals in Europe 
on the other hand. 

In October 1919, in a report to the National Advisory Com- 
mittee for Aeronautics prepared by W. Margoulis, former 
director of the Eiffel Aeronautical Laboratory, and at that time 
my assistant in Paris and Aerodynamical expert of the Paris 
office of the Committee, the need for the inauguration of a 
cordial spirit of coOperation between the various leading scien- 
tists and organzations doing research work in aeronautics both 
in Europe and in the United States was pointed out, and the 
suggestion was made that the Committee should take the initia- 
tive in organizing a congress of representatives of aeronautical 
laboratories to be held in Paris for the purpose of arriving at 
a mutually satisfactory agreement on the means to be devised 
for obtaining :— . 

lst—More reliable results in wind tunnel experimental work, 
based on a better knowledge of existing conditions in each wind 
tunnel, 

2nd—the adoption of uniform fundamental symbols and defi- 
nitions in aeronautical reports and publications, 

3rd—the adoption of standard graphical methods of repre- 
sentation of ordinary test results so as to facilitate the com- 
parison of results obtained in various countries, 

4th—the adoption of a standard method of classification and 
indexing of aeronautical publications so as to facilitate research 
work. 

The National Advisory Committee for Aeronautics approved 
all of the above suggestions with the exception however | that, 
considering the fact that the British Advisory Committee for 
Aeronautics had contributed during the war a good deal more 
than the corresponding American Committee to the advance- 
ment of aeronautics, it was deemed desirable that the initia- 
tive in originating a move such as [ had suggested would be 
taken by the British rather than by ourselves. 

Accordingly I took up the matter with the British Advisory 
Committee for Aeronautics: and) communicated to them the 
views of the N.A.C.A. on this matter. 

In 1920 an invitation was issued by the British Advisory 
Committee for Aeronautics to our own Committee and to the 
leading aeronautical laboratories in France, Holland and Italy 
to conduct a number of comparative tests in their various wind 
tunnels on the same model—No invitation was issued to Ger- 
man and Austrian Laboratories to participate in these tests, 
and no provision was made for agreeing on the unification of 
symbols, definitions, graphical methods, etc. 

In June 1921 I resigned my position as Technical Assistant 
in Europe to the National Advisory Committee for Aeronau- 
tics and I published in the AERIAL AGE under the title 
“Standardization and Aerodynamics” the suggestions contained 
in my earlier report to that committee regarding the organiza- 
tion of a Congress of representatives of aeronautical Labora- 
tories both in Europe and in the United States. Since that 
time the following comments have been expressed in the tech- 
nical press and elsewhere on this subject :— 

German Comments 

Prof. L. Prandtl, Director of the Aerodynamical Laboratory 
of the University of Gottingen, Germany and one of the fore- 
most German scientists who has greatly contributed to the 
present stage of development of Aerodynamics, approves of the 
idea of calling the proposed congress, which however, he sug- 
gests, should be preceded by an exchange of views by corres- 
pondence between those participating to the Congress, so as to 
prepare the ground for a quick settlement of the various points 
involved. He offers a number of valuable suggestions as 
to the way comparative tests should be made in the various 
wind tunnels in order to bring about a better agree- 
ment between testing results obtained in various countries. 
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Dr. Ing. W. Hoff, Director of the Deutsche Versuchsanstalt 
fur Luftfahrt at Adlershof, Germany, in a letter addressed to 
me endorsed Prof. Prandtl’s comments and suggestions. 

Prof. Von Karman, Director of the Aerodynamical labora- 
tory of Aachen, Germany, points out the important need of 
reaching an agreement on the matter of standardization of 
symbols, coefiicients and methods of measurement of air speed 
in wind tunnels. He points out the many objectionable features 
of the present state of things which is fraught with danger to 
the science of Aerodynamics—he thinks that an international 
aeronautical association organized along the same lines as the 
International Society for Testing Materials would provide a 
very good permanent medium of exchange of views between 
Scientists of all nations in the interest of Standardization—he 
approves of the idea of calling a congress of representatives of 
aeronautical laboratories which he suggests should be instru- 
mental in laying the foundation of a permanent International 
Scientific Aeronautical Association. (Aerial Age, January 2, 
1922) 

Italian Comments 

Col. Ing. G. Costanzi former Director of the Royal Aircraft 
Establishment in Rome, Italy, who during and after the war 
was the representative of the Italian Air Service to the 
Supreme War Council in Versailles, and the technical repre- 
sentative of Italy to the permanent Interallied Aeronautical 
Commission in Paris approves unreservedly the calling of the 
Congress and the suggested matter to lay before the Congress 
for discussion. He emphasizes the necessity of putting a stop to 
the prevailing lack of agreement between experimental results 
obtained in various laboratories. He also states that it would 
be unconceivable to reach any agreement in this matter without 
inviting the representatives of German Aeronautical Labora- 
tories to the proposed Congress which, in his estimation, should 
be held in Germany, where aeronautical works of the highest 
order of both scientific and practical importance have been 
ee in the last few years. (Aerial Age, February 20, 
1922 

Lieut. Col. Ing. R. Verduzio, Director of the Aeronautical 
Experimental Institute in Rome, Italy, considers the suggestion 
as a timely one, approves the program laid out for the Congress 
and states that Italian Aeronautical Services shall be very glad 
to cooperate to its realization. (Aerial Age, April 3, 1922) 

Lieut. Col. A. Guidoni, Aeronautical Attache to the Italian 
Embassy in Washington and a well known authority in aero- 
nautics, suggests in a letter to the writer that the matter of the 
adoption otf the metric system in aeronautical measurements 
should be taken up by the Congress in connection with the matter 
of Standardization of Symbols. He points out that the Inter- 
allied Aeronautical Committee had already started a very im- 
portant work of Standardization which could be taken as a 
basis for further expansion by the proposed Congress. 

French Comments 

W. Margoulis, former Director of Eiffel Laboratory, Paris, 
France discussing the tests suggested by the British Advisory 
Committee for Aeronautics, points out that comparative tests 
in wind tunnels, in order to serve the purpose for which he 
originally suggested them, must be both numerous and system- 
atic in order that, as a whole, they may characterize the air- 
flow in each wind tunnel. The tests suggested by the British 
Advisory Committee for Aeronautics are to be made on a 

model of Streamline body supplied by the National Physical 
Laboratory and successively tested in the various laboratories 
in England, France, Holland, Italy, and the United States. 
Mr. Margoulis points out that in October 1920 in a paper read 
by him at one of the monthly meetings organized in Paris by 
himself and the writer for the discussion of Aeronautical prob- 
lems (and which was published in the “Technical Review of 
Aeronautical Works” issued by the Paris office of the National 
Advisory Committee for Aeronautics) he suggested that com- 
parative tests in wind tunnels, in order to be effective, must 
include tests on spheres, cylinders and streamline bodies of 
different dimensions and aspect ratio, tested at all available 
speeds in each wind tunnel and also in the open air on the 
aerodynamical truck of the St. Cyr Institute, so as to supply a 
much needed knowledge of free flight tests of models as com- 
pared to wind tunnel tests of the same models. (Aerial Age, 
March 6, 1922) 

Austrian Comments 

Dr. Ing. Richard Katzmayr, and Prof. Ing. Richard Knoller, 
of the Aerodynamical Laboratory of the Technischen Hoch- 
schule of Wien, Austria both agree on the urgent need of call- 
ing an International Congress of representatives of Aeronau- 
tical Laboratories and suggest preliminary comparative tests 
in wind tunnels of various countries on standard bodies such 
as Spheres, Streamline bodies and one or two airfoils, the same 
models to be successively tested in the various wind tunnels. 
these preliminary tests to te made for the purpose of deter- 
mining what the writers call a “laboratory factor’ or a con- 


stant expressing of all those elements which are peculiar to 
each wind tunnel and which cannot be deduced mathematically, 
such as: turbulence of the air stream, ratio between dimensions 
of model and dimensions of working section of wind. tunnel 
and, especially, the influence of the method of fastening the 
model to the balance. 

Prof. Knoller and Dr. Katzmayr also state that one of the 
most important tasks of the proposed congress should be the 
standardization of symbols and definitions used in aerodynamics 
and make suggestions along this line. Prof. Knoller as early 
as the year 1914 suggested the adoption of absolute units in 
fundamental formulas used in aerodynamics—as to the unifi- 
cation of methods of graphical representation it is pointed out 
that both in Germany and Austria the same methods are used. 
(Aerial Age, May 8, 1922) 

Dutch Comments 

Dr. E. B. Wolff, Director, Dr. C. Koning and Dr. A. G. 
Baumbauer in charge of the aerodynamical tests at the Aero- 
dynamical Institute of Amsterdam (Rijka-Studienst voor 
Luchtvaart), entirely agree on the necessity of calling the pro- 
posed congress and unreservedly approve of the suggested pro- 
gram of activities of such congress. On the matter of com- 
parative wind tunnel tests, they agree on the preliminary limited 
program suggested by myself but they suggest an additional 
number of Systematic tests to be undertaken by only a few of 
the most up-to-date laboratories in order to separate the causes 
of errors in wind tunnel experimental work as due to: the 
method of measuring forces, the influence of the boundaries 
of the air stream and the nature of the air stream itself. This 
last cause of error, which includes: irregularities of the air 
velocity at different points of the cross section of the wind 
tunnel in regard to time, turbulence of every kind and variation 
of static pressure, however, should be investigated quite thor- 
oughly in every wind tunnel. (Aerial Age, June 1922) 

American Comments 

Dr. A. F. Zahm of the Aerodynamical Laboratory, Bureaw 
of Construction and Repair, U. S. Navy, believes that the in- 
clusion of a very great number of laboratories in the com- 
parative tests is not advisable at the beginning, but he is 
certainly in favor of making these tests in the most important 
aerodynamical laboratories and he points out that in order 
to bring about the desired results, the experimental program 
adopted should be at least as comprehensive as the one sug- 
gested by Dr. E. B. Wolff in the Aerial Age of June 19, 1922 
and should be followed up in accordance with a common plan 
of attack and with a common formulated theory to furnish 
guidance and precaution. In two papers published by the 
National Advisory Committee for Aeronautics (Note No. 23: 
and Report No. 139) Dr. Zahm had emphasized this feature 
when the committee was working on its program of compara- 
tive wind tunnel tests which we will mention later on. He also 
believes that the most direct way to study accurately and con- 
vincingly the correction to be made for Reynolds numbers in 
applying model data to aircraft, would be to insert the full 
scale craft in a wind tunnel of suitable size and he suggests 
the building of a wind tunnel 10 meters diam. x 20 meters long 
at the throat providing a wind stream of 10 to 30 meters per 
second and requiring about 5000 horse-power. In his opinion, 
such a wind tunnel would be more useful to aeronautics than 
anything else at the present time. (Aerial Age, September 
1922). 

In connection with Dr. Zahm’s remarks on the usefulness of 
a large wind tunnel allowing aerodynamical tests on full size 
aircraft I might mention here that a complete project of a wind 
tunnel of the same dimensions and requiring the same power as. 
the one mentioned by Dr. Zahm was frepared by Mr. W. 
Margoulis for the Belgian Government and was transmitted by 
myself to the National Advisory Committee for Aeronautics. 
in 1920, strongly recommending that it should be taken under 
consideration. Also, in 1920, a project of a compression wind 
tunnel (this project also by Mr. Margoulis) was submitted to 
the Committee by my office in Paris and eventually the tunnel 
has now been built at Langley Field and shall probably prove to: 
be a very useful testing device, without however detracting any 
from the very practical (although rather costly) usefulness of 
a large wind tunnel allowing making tests on full scale aircraft. 

The National Advisory Committee for Aeronautics, replying 
to a letter of mine of last May requesting a statement of the 
present views of the Committee on the matter of the Congress. 
of representatives of Aeronautical Laboratories which I sug- 
gested to them in 1919, makes the following statements :— 

(1) “The standard tests mentioned by the British Aeronau- 
tical Research Committee are entirely separate from the tests- 
that we have outlined for the wind tunnels of this country. 
There is however, a connection between the work of our Com- 
mittee and the Canadian Air Board and it is contemplated that 
the models for test in wind tunnels prepared by the Aeronau- 
tical Research Committee will be forwarded to our committee 
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by the Canadian Air Board, after they have been tested in the 
wind tunnels in Canada. By the same arrangement we will 
forward the models prepared by this Committee to the 
Canadian Air Board, and it is contemplated that when the tests 
of models are made in all the wind tunnels in this country, the 
models will be sent to Europe after tests have been conducted 
in Canada. 

(2) The aerodynamic Laboratories of Germany and Austria 
were not excluded from the general list where it is proposed to 
have the models tested outside of the United States. 

(3) The Committee is very sympathetic in regard to reaching 
an understanding with all countries for the standardization of 
symbols and methods of graphical representation used in aero- 
dynamics. 

(4) The Committee is not willing to take the initiative in 
the forming of an International Congress for the Standardiza- 
tion of aerodynamics. Such a congress must of necessity be 
international in scope and it would be impossible for the Com- 
mittee to have an official representative there, as the United 
States Congress does not look with favor upon the United 
States being officially represented at any international confer- 
ence. \Ve would, however have a representative present who 
will probably join in the discussion but would not have the 
official standing necessary to vote.” 


British Comments 


The British Aeronautical Research Committee answering a 
letter of mine requesting a statement of their point of view in 
the matter of the proposed Congress writes to me :— 

“Your letter of March 28th was brought to the attention of 
the Research Committee at their meeting of April 11th, 1922. 
They were interested to learn of the steps that had been taken 
to provide a preliminary exchange of views between a number 
of experts who had communicated articles in the “Aerial Age” 
but they do not consider that the time is yet come for the 
proposed congress of representatives of aeronautical research 
laboratories. Perhaps the best step that could be taken to co- 
ordinate the work of these different laboratories has already 
been projected, since the international trials on certain models 
have commenced and the models are en route to the various 
laboratories approached by the British Aeronautical Research 
Committee. It seems doubtful whether any additional advantage 
can be obtained in calling together, at a great expense, a 
congress of the proposed nature, since at present there is only a 
relatively small quantity of research work on aerodynamics 
being carried out throughout the world, and the best means of 
coordinating work already published arises with the collection 
of results of tests by the various laboratories on the same 
models and this is in hand. 

We are not at present aware of what steps have been taken 
to coordinate the standardization of aeronautical terms and 
symbols. Some years ago, the Royal Aeronautical Society pre- 
pared a glossary of aeronautical terms, and later the American 
Authorities prepared a similar glossary. These agree in most 
respects. Since that date, the French Authorities have trans- 
lated the English glossary and are, we understand, in touch 
with the British Engineering Standards Association with refer- 
ence to the new revision of the old glossary, which is being 
prepared by this Association in cooperation with the Royal 
Aeronautical Society, the Air Ministry, The Aeronautical Re- 
search Committee and other technical aeronautical bodies in 
‘this cotuntry.”- -- - : 


Comments Made at the First International Congress 
of Aerial Navigation 


At the First International Congress of Aerial Navigation 
held in Paris in November 1921 the matter of international 
‘cooperation in systematizing wind tunnel work leading to the 
adoption of uniform fundamental symbols and definitions was 
the object of a lively discussion contributed by representatives 
of French, Italian, Dutch, Spanish and other European aero- 
nautical laboratories. American and British laboratories were 
‘conspicuously absent at this First International Congress of 
Aerial Navigation and German Laboratories were not allowed 
to join. 

Mr. Herrera, Director of the Aerodynamic Laboratory of 
‘Madrid, Spain, at one of the meetings of The Technical Com- 
mittee of the First International Congress of Aerial Navigation 
suggested the organization of an “International Union of Aero- 
dynamic Laboratories” headed by one laboratory (he suggested 
‘the Eiffel Laboratory) which should formulate a program of 
‘comparative tests on a number of models. According to Mr. 
Herrera, the same set of models should be successively tested 
‘in the various laboratories, following the particular method of 
experimentation of the laboratory making the tests. After the 
tests have been completed in all laboratories, the results should 
be compared and, from the results of such a comparison, enough 
data should be available as to allow of the adoption of uniform 
coefficient and the standardization of methods of future experi- 
mental work in wind tunnels. (Frankly we fail to see that the 


matter is so simple as Mr. Herrera seems to think). Mr. 
Herrera also suggested that this work should be planned for by 
the one laboratory representing the proposed International 
Union of Aerodynamic Laboratories and be carried through 
by the various Laboratories under the supervision of this super- 
directing laboratory (the Eiffel Laboratory). 

Prof. Soreau, Vice President of the Aero Club of France 
and Chairman of the Technical Committee of the First Inter- 
national Congress of Aerial Navigation, objects to Mr. Her- 
rera’s suggestions for two reasons: 1st—because he does not 
see that it is possible to establish a supergovernment of aero- 
dynamical laboratories as suggested by Mr. Herrera and, 2nd— 
because in order to compare the results obtained in two 
laboratories it is essential that the conditions under which 
experiments are made be the same, therefore, it seemed to 
him that the proper thing to do would be to adopt first uniform 
methods of experimentation (as for instance the same method 
of attaching the model to the balance) and then make the 
tests, rather than doing the reverse as Mr. Herrera suggested. 


Dr. E. B. Wolff, Director of the Aerodynamical Laboratory 
of Amsterdam, Holland, referring to his correspondence with 
the National Advisory Committee for Aeronautics and the 
British Aeronautical Research’ Committee regarding the pro- 
posed comparative wind tunnel tests, states that after receiv- 
ing the invitation to participate in the tests suggested by the 
British Aeronautical Research Committee he has not heard 
any more about this matter. He suggests that something 
should be done, without any further delay in order to start 
the proposed comparative tests on the same models in the 
various tunnels. 


Mr. Louis Breguet, French Aircraft Designer and Manu- 
facturer, endorses the suggestion made by Mr. Herrera and 
by Dr. Wolff and suggests the appointment of a committee 
charged to make definite suggestions leading to the standard- 
ization of methods of experimentation in wind tunnels and to 
the standardization symbols used in aeronautical works. 

Mr. W. Margoulis, reports to the Congress the initiative 
taken by himself and by myself in 1919 in order to bring 
about the proposed comparative tests. He deplores that the 
British Aeronautical Research Committee has not gone any 
further in the realization of its test program than issuing an 
invitation to participate in some comparative tests on a model 
prepared by that committee, which, however, has never been 
sent to the various laboratories to which the invitation was 
issued. 

Prof. Soreau, chairman, answering Mr. Margoulis’s remarks 
regarding our unsuccessful efforts in 1919 to try to induce the 
National Advisory Committee for Aeronautics to take the 
initiative in bringing about a much desirable co-operation 
between aerodynamical Laboratories, states that he knows the 
reasons why both Mr. Margoulis and myself failed three 
years ago. He could not reveal what the reasons were but he 
could state nevertheless that the stumbling block was 
represented by some governments (meaning the United States, 
quite evidently) who are not inclined to take part in interna- 
tional conferences. Such being the case, he said, it would 
seem that the appointment by the First International Congress 
of Aerial Navigation of a committee such as it had been 
suggested by Mr. Breguet would not constitute the most 
advisable step to take at the present time, especially considering 
the fact that most of the aerodynamic laboratories in every 
country are under government control. In his opinion, the 
best thing to do would be to adopt a number of resolutions 
and submit them to the French Under-Secretary of State for 
Aeronautics which would take up the matter of Standardiza- 
tion of Symbols notations and methods of experimentation 
with foreign governments. 


Mr. Breguet and Mr. Prix of the St. Cyr Aerodynamic 
Institute insist on the appointment of a committee. 

Col. Verduzzio, Director of the Aerodynamical Laboratory 
of Rome, Italy, points out the great disadvantage under which 
the work in aerodynamics is proceeding at present in the 
absence of an understanding between aerodynamic laboratories 
on the matter of experimental methods adopted and in the 
absence of uniform symbols and notations having the same 
meaning in every country. The latter, according to Col. 
Verduzzio is of the greatest importance and he submits to the 
Congress a list of symbols and notations prepared by the 
Italian Aeronautical Technical Services which, he suggests, 
could be taken as a basis in the discussion for the adoption | 
of international standards. Col. Verduzzio refers to the 
failure of the British Aeronautical Research Committee to 
carry through the proposed program of international wind 
tunnel tests on a model supplied by them and, in order to 
get started, he suggests that each Laboratory should make its 
own model from the same drawing and start the tests. 

Col. Fortant, Director of the French Technical Section of 
Aviation, suggests that, independently of any governmental 
action by the Under-Secretary of State for Aeronautics in 
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dealings with foreign governments in the matter under dis- 
cussion, as suggested by Prof. Soreau, the suggestion made 
by Mr. Breguet and others regarding the appointment of a 
committee be at least unofficially adopted and that the rep- 
resentative of aerodynamic laboratories attending the Con- 
gress meet together and exchange their views on the matter 
of symbols and comparative tests which, in their opinion, 
should be the object of an international agreement. 

Resolutions Adopted by the International Congress of 

Aerial Navigation 

At the close of the First International Congress of Aerial 

Navigation the following resolutions were adopted expressing 


the views of the Technical Committee which were ovfered by: 


the Congress with the suggestion that they should be adopted 
by Governmental and civilian aeronautical organizations: 

“Resolution No. 3—To make a study of the measures which 
may be immediately adopted in the test methods of aerodyna- 
mical laboratories in order to make it possible to compare 
results; in particular to define the geometrical forms and the 
material realization of a large number of typical. models, 
which tested systematically -in well defined conditions, would 
serve, in some sort, as a characterization of a wind tunnel; 
also to bring about an agreement that the same collection of 
such models be tested successively in the various laboratories. 

“Resolution No. 4—Unification of term's and notations 
employed in the aeronautical publications of the different 
countries.” 

The appointment of a committee charged with the actual 
carrying through of the work outlined in resolutions No. 3 
and 4 which had been advocated by Mr. Breguet and others 
did not take place and, besides expressing a more or less sen- 
timental wish that somebody, somewhere, would do some- 
thing in the direction pointed out in the two resolutions quoted 
above, the First International Congress of Aerial Navigation 
did not do a thing for bringing about the much desired inter- 
national wind tunnel tests and the standardization of symbols, 
terms and graphical methods employed in aeronautical publi- 
cations of the different countries represented at the Congress, 
in spite of the fact that urgency of such a measure had 
been pleaded for by the representative of every aeronautical 
laboratory attending the congress. 

It is no wonder, however, that the first International Con- 
gress of Aerial Navigation could not accomplish anything in a 
matter such as this which required the cordial co-operation of 
scientists of every nation, when we stop to consider that Ameri- 
can and British scientists were conspicuously absent and 
German, Austrian and other scientists of former enemy na- 
tions were not allowed to join this congress which was held 
under the auspices of the French Government. 

The Moral of a Sad Story 

From the above history of the fruitless efforts which have 
been made during the Jast three years by scientists and tech- 
nical men of all countries interested in aeronautics in order 
to bring about a much needed international co-operation in 
aeronautical research work in the interest of aeronautics as 
a science and as a new and tremendously important branch of 
engineering, we can draw the following conclusions : 

(1st) It is well recognized by all leading authorities in 
aeronautical research work that the lack of co-operation be- 
tween the various aerodynamic laboratories in adopting a 
common standard whereby the results of wind tunnel tests 
can be intelligently interpreted and compared to each other 
(wherever it stands to reason that such a comparison should 
be possible) is fraught with danger and tends to destroy the 
confidence of aircraft designers and manufacturers in wind 
tunnel tests which are now the only scientific guidance that 
aerodynamics can give to the aircraft designing engineer in 
order to allow better and safer design of aircraft. 

(2nd) The present chaotic condition existing in the matter 
of symbols, definitions and methods of graphical representa- 
tions used in aeronautical technical reports and publications 
edited in various countries, makes it almost impossible for 
anybody who is not familiar with the technical aeronautical 
terminology adopted by each country to derive any benefit 
from publications and reports edited in any other country 
than his own. 

(3rd) The present lack of co-operation between aero- 
dynamic laboratories and the handicap brought about by the 
absence of a uniform scientific aeronautical language having 
the same meaning in every country, is not due to a lack of 
appreciation by scientists and technical men engaged in aero- 
nautical research work of the very undesirability of the pre- 
vailing situation. On the contrary, almost all of them are 
ready to enter into and to abide by any sort of international 
agreement which will correct the present state of affairs. 

(4th) Due to the fact that all leading aeronautical labora- 
tories and other aeronautical scientific organizations in the 
world are under government control, any initiative in the 
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desired direction can only be taken at the present time by one, 
or more, governmental aeronautical institutions with the ap- 
proval and the active support of the government machinery 
back of it. | 

(5th) Any move of this sort originated by the aeronautical 
services of any of the big nations in Europe is bound to be 
influenced by political considerations, by limitations imposed 
by the treaty of Versailles, and by resolutions officially adopted 
during the war at interallied meetings of prominent scientists 
and representatives of academic bodies on the matter of post- 
war co-operation with scientists of, at that time, enemy coun- 
tries. 

(6th) Quite evidently under these conditions it is impossible 
to reach a truly international agreement, such as it is desired, as 
long as German, aeronautical progress and German scientists 
are either ignored or snubbed. 

The failure of the First International Congress of Aerial 
Navigation to work out any plan for meeting the situation, 
which had been brought to their attention by those most 
interested in and most concerned with the desirability of 
reaching an agreement on the matter of international co-opera- 
tion in aeronautical research work and on the matter of 
standardization of aeronautical technical terminology, pro- 
vides the best illustration of the futility of placing any hopes 
in the outcome of the vague recommendations presented by 
its technical committee to the French Under-Secretary of 
State for Aeronautics. ; 

(7th) The program of wind tunnel tests on a single model 
successively tested in various wind tunnels in Europe and in 
America which was outlined by the British Aeronautical 
Research Council almost three years ago (and which, as far 
as I know, has not materialized as yet) did not include and 
does not include at the present time, for all I know of, the 
co-operation of German. Aeronautical laboratories. Further- 
more that program was not prepared with the collaboration of 
any of the laboratories invited to join in the proposed tests; 
it was simply a British ready-made program of wind tunnel 
investigation work which discussion in the Aerial Age of 
this subject has failed to prove that it was the most accept- 
able one to all concerned. On the contrary that discus- 
sion has lead to the contribution of a good many suggestions 
by prominent aeronautical authorities which most certainly 
should be taken into consideration before formulating a pro- 
gram of international codperation in a work which is to be 
purposely undertaken in the interest of the scientific and tech- 
nical progress of aeronautics in all countries. 

Our National Advisory Committee for Aeronautics 

an Important Factor in International Aeronautics 

When three years ago I suggested to and strongly urged 
upon our National Advisory Committee for Aeronautics to 
take the initiative in calling a meeting in Paris of the repre- 
sentatives of leading aeronautical laboratories in the United 
States and in Europe for the purpose of outlining a program 
of international wind tunnel tests which would have eliminated 
the present objections to wind tunnel experimental work, 
and which would have laid out the basis for the adoption of a 
much needed consistent uniformity in aeronautical technical 
terminology, I was prompted by the fact that I knew that our 
National Advisory Committee for Aeronautics was the only 
aeronautic scientific organization in the world which could 
have undertaken this task and carried it through to a suc- 
cessful conclusion. 

In fact, this Committee had the assurance of the most 
effective co-operation of scientists of all nations (former 
allied and former enemy nations) who, in spite of the official 
taboo which separated and still separates in most European 
countries scientists in two groups: friendly and enemy, would 
have welcomed any attempt on our part to bridge the gap, inso- 
far at least as aeronautics are concerned. 

Furthermore, our National Advisory Committee for Aero- 
nautics being as it is directly responsible to the President of 
the United States and to Congress only, is the only aeronau- 
tical scientific organization in the world under Government 
control which is independent of all governmental departments, 
while at the same time it co-operates with all of them as well 
as with our national aircraft manufacturing industry, with 
engineering societies, universities and other educational and 
academic bodies engaged in aeronautical research work in 
this country. 

The contribution made by this Committee to the advance 
of research work in aeronautics during the last five years, with 
the insufficient funds placed at its disposal by Congress, 
places our National Advisory Committee for Aeronautics in 
a position of natural leadership in the scientific field of aero- 
nautics, and furthermore, the disinclination on the part of 
the American people to discriminate between scientists of 
former enemy and former friendly and neutral nations would 
have created an atmosphere of confidence and a spirit of 
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effective co-operation in a meeting of representatives of aero- 
nautical research laboratories organized by this Committee. 
This, however, could not be accomplished due to the fact 
that the National Advisory Committee for Aeronautics must 
look upon Congress for guidance on all matter more or less 
directly related to our dealings with foreign nations. As it 
is stated before, the Committee (1) is very sympathetic in regard 
to reaching an understanding with all countries for the Stand- 
ardization of symbols and methods of graphical representa- 
tion used in aerodynamics (2) it is more than sympathetic 
in regard to wind tunnel tests leading to a definite and prac- 
tical utilization in the future of wind tunnel work and (3) it 
is not disposed to ignore the existence of German and Aus- 
trian Aeronautic laboratories and scientists. On the contrary 
this Committee has been the first one which has adopted for 
wings the same co-efficients used by the Gottingen Laboratory 
simply because they were the most logical coefficients to 
adopt. (This example, I understand, is going to be followed 
by French laboratories. As far as British laboratories are 
concerned, it is very doubtful indeed if they will ever adopt 
symbols coefficients and graphical methods of representation 
others than their own). 


The Views of Congress on International Codperation 


The stumbling block on the road of progress and interna- 
tional coOperation at least in the scientific field of aero- 
nautics) which could have been brought about by the only 
governmental aeronautical research organization in the world 
capable of obtaining the desired results, is represented by the 
unfavorable standpoint from which our present Congress is in- 
clined to look upon any international conferences between our- 
selves and European powers. Under the circumstances, it is 
quite natural that the National Advisory Committee for Aero- 
nautics should not be willing to take the initiative in the organ- 
ization of an International Congress for the Standardiza- 
tion of Aerodynamics. As a matter of fact, should such a 
congress be organized by another nation, our National Ad- 
visory Committee for Aeronautics could not even be officially 
represented there, same as it has not been represented at the 
First International Congress of Aerial Navigation or at any 
other of the international aeronautical conventions which 
have taken place in Europe during the last three years, where 
most important decisions affecting international aerial navi- 
gation have been taken in our absence, without any reference 
whatsoever to our present or future interests in that direction. 

It is not this the proper place for discussing either the wis- 
dom of the narrow mindedness of our policy of isolation 
(neither splendid nor always consistent with our national 
interests) which we are pursuing under the present Congress in 
every event taking place, sometimes three and sometimes twelve 
miles off our shores, but this is certainly the place where we 
can say that the unwillingness of Congress either expressed 
to, or assumed by, the National Advisory Committee for 
Aeronautics, to allow that body, who has done and is doing 
some splendid work, to establish closer ties between American 
and European aeronautical scientific research institutions, is 
neither consistent with the, progress of aeronautics nor with 
dignity of an organization which should be left free to work 
in the interest of science unhampered by political consider- 
ations. 

When three and a half years ago I suggested the establish- 
ment of an office in Europe of the National Advisory Com- 
mittee for Aeronautics for the purpose of establishing and 
maintaining a cordial exchange of thoughts between American 
and European Scientists working on Aeronautics and Sciences 
thereto allied, and when my suggestions were approved by 
that Committee and I was appointed its representative in 
Europe for the purpose of carrying through that program, 
the keynote of our National policy was: co-operation with 
Europe. We went too far, however, or probably our motives 
and our lofty ideals which prompted our desire to co-operate 
with Europe in the re-establishment of order and peace in 
the world were not met with in the same spirit such as we 
were actuated by. At any rate, with the advent of the new 
administration, a complete reversal of our foreign policy took 
place and, helas, I soon discovered that the fine spirit of inter- 
national scientific co-operation in Aeronautics, which had 
provided the only reason for establishing a foreign office in 
Europe of the National Advisory Committee for Aeronautics, 
had been damped to such an extent that my activities in pro- 
moting co-operation were actually embarrassing the Com- 
mittee. After two years of persistent efforts I had to withdraw 
from a work which, however, I feel has sown good seed which 
shall bear fruits later on when it will be more fully realized, 
both in this country and in Europe, that the root of all our 
evils in the difficult period of evolution of the human race 
that we are going through is the lack of co-operation between 
the intellectuals of all nations. 


The Discussion Has Served its Purpose 

The efforts made by Mr. Margoulis and myself during the 
last three years for promoting a congress of representatives 
of aeronautical research laboratories and other scientists work- 
ing in aeronautics in the interest of the scientific progress of 
Aeronautics have not been lost, and the discussion in the Aerial 
Age of the subject “Standardization and Aerodynamics,” 
I feel, has served its purpose which was to show that 
intellectual co-operation in aeronautics can be achieved and 
must be achieved by taking into consideration the views of all 
before trying to place our own interpretation on what should 
be done in the pursuance of a plan calling for the co-operation 
of others. 

The suggestions that we made three years ago on the 
subject of wind tunnel tests have been adopted in principle by all 
aerodynamic laboratories, however, both the British Aeronauti- 
cal Research Council and our National Advisory Committee for 
Aeronautics have each formulated a test program of their own 
without taking under consideration the views of other labora- 
tories and each proposes to go ahead with its own program and 
make its own models, test them according to its own ideas and 
then ask other laboratories to duplicate the same tests on the 
same models. 

Other laboratories, I understand, are planning to do the 
same thing and the consequence of this lack of co-operation 
between the various laboratories in formulating a unique 
program of experimentation agreeable to all shall bring about 
a useless loss of time and energies. Since the necessity of 
making these comparative tests has been recognized by all 
concerned why not try to make them as complete as possible 
in a true spirit of international scientific co-operation ? 

The discussion of this subject, both in the Aerial Age and 
at the First International Congress of Aerial Navigation, has 
supplied enough elements to approach the problem of Stand- 
ardization and Aerodynamics on some sort of well defined 
basis. It should not be difficult to co-ordinate the various 
suggestions made by the directors of the various labora- 
tories and to find a common ground on which an agree- 
ment might be reached. This can be accomplished mostly 
by correspondence. After an agreement has thus been reached 
on general lines, a meeting of American and European repre- 
sentatives of aerodynamic laboratories and leading scientist. 
engaged in Aeronautical research work could be easily arranged 
for. A meeting of this sort bringing together scientists of all 
nations, which on account of the war find themselves separated 
by nationalistic barriers, would make it possible to work out, 
the details for carrying through a program of immediate and 
future actions and, furthermore, would supply the human 
factor as represented by the personal contact of men having 
the same object in mind: the progress of science. 

Let Us Have Peace 

In spite of the war, in spite of the tremendous turmoil of 
hate, lust and avarice, in spite of the re-awakening of all the 
baser instincts of the human race which the war has un- 
chained, we can see the signs of a new era dawning upon us. 
Social reforms based on the old standards of personal and 
nationalistic advantages shall never restore peace and order, 
unless we realize first the true meaning of the law of brother- 
hood and stand ready to compromise on the matter of personal 
rights, privileges'and advantages in the interest of all. 

The intellectuals of the world, scientists and technical men 
engaged in the work of developing and perfecting new inven- 
tions are the pioneers of this new era. It is up to them to 
realize the meaning of the divine love, of which science is 
the noblest expression, and it is up to them to give the ex- 
ample and to teach the objective lesson that the world needs: 
The unselfish co-operation of all in the realization of a com- 
mon good. 

Aeronautics and the enormous possibilities offered by aero- 
nautics, which represent the outstanding engineering progress 
born out of the war, points out the way to us where interna- 
tional co-operation of scientists and technical men starts. 

We have in aeronautics a new science, a new branch of 
engineering, a new and fundamentally international means 
of communication. The men who are working in aeronautics 
are new men, they understand the need of co-operation, they 
are ready to co-operate with each other, they invite the leader- 
ship of a group of progressive scientists of a progressive 
nation to bring about the formation of a nucleus of the, great 
brotherhood of the intellectuals of the world. 

Can I be blamed for continuing, after three years of efforts 
(not fruitless by any means) to look upon our National 
Advisory Committee for Aeronautics .as the best adapted 
Aeronautical organization in the world for bringing about the 
desired results? Especially so when we consider that the 
Committee is in sympathy with the idea of an international 
congress of scientists working in aeronautics and would be 
ready to join in a discussion leading to a better understanding 
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of wind tunnel work and to the Standardization of Symbols, 
notations and methods of graphical representation used in 
technical aeronautical works, if it was not prevented from 
doing so by the stand taken by Congress on the matter of 
American participation to International conferences. 

Only last September a pathetic appeal was sent by German 
and Italian Scientists working in aeronautics to scientists of 
other nations to take part in a meeting held at Innsbruck 
(Tyrol)—The invitation read: “The research work of the 
last years has brought about in all countries considerable prog- 
ress in the development of the classical theories as well as of 
the fundamental problems of practical hydraulics and aero- 
dynamics. On account of political events the interchange of: 
ideas and personal intercourse among Scientists have been 
impaired. By the said meeting we intend to avoid whatever 
hinders at the present time the success of official international 
Congresses. We simply want to rally without any formalities 
the scientists interested in these special problems.” 

American, British and French Scientists did not answer the 
call of their German and Italian brethren, not because they 
did not want to, but because they could not on account of 
the unfortunate preponderance of political consideration over 
other considerations of higher nature. This seems to be the 
price that scientific research work in aeronautics must pay 
nowadays in order to obtain the scanty credits granted by the 
various governments for that purpose. 

It is rather amusing to see that, of all governments subsid- 
ing scientific research work in aeronautics, the German 
government should be the first one who has not opposed its 
veto to the action taken by Prof. Prandtl and by Prof. Karman 
in calling this first international congress of scientists working 
in aeronautics. 


An Appeal to the National Advisory Committee 
for Aeronautics 


I wish to close the present discussion of the subject “Stand- 
ardization and Aerodynamics” by appealing once more to the 
members of our National Advisory Committee for Aero- 
nautics urging them to use their personal influence and the 
enormous prestige of the finest aeronautical Scientific organ- 
ization in the world, for obtaining from Congress the recog- 
nition of the fact that a wider range of independence from 
political considerations by that Committee in the field of 
international co-operation in the interest of the scientific prog- 
ress of aeronautics is worthy of the high standards of that 
institution and is consistent with our national interests. 

The first step along the road of collaboration with Europe 
in the work of reconstruction (which, no matter if we like 
it or not, we shall have to travel sooner or later) it is just and 


right that it should be made by American Scientists. Such a 
step would be entirely consistent with the desire repeatedly 
expressed by the nation, the President and by members of its 
Cabinet, to co-operate with European Nations in any con- 
structive plan leading to the re-establishment of peace in the 
world. 

Who can suggest of any better plan leading to the re-es- 
tablishment of peace in the world than the one brought about 
by promoting an increased collaboration between Scientists 
and technical men all over the world? And if the initial 
move in that direction can be made by promoting peace and 
collaboration between scientists working in aeronautics who 
are ready and eager to fulfill the law of international brother- 
hood, why not let aeronautics lead the world along the path 
of intellectual evolution on which, in spite of all adverse, 
forces we are steadily progressing? 

Why short sighted and short lived political considerations 
should deprive this nation and our National Advisory Com- 
mittee for Aeronautics of the great privilege of being able to 
make the first move? 


Quoting President Harding’s Words 


The words spoken by the President at the Commemora- 
tion of the fourth anniversary of the Armistice truly represent 
the sentiment of the great majority of the American people 
on the matter of co-operation with Europe :— 

“T think we have come to realize, as a nation, that we can- 
not hope to avoid obligations and responsibilities, often ardu- 
ous and burdensome, as part of the price we must pay for our, 
fortunate relationship to the confraternity of the nations. 
It will be greatly to the national benefit, I am sure, if those 
who most intimately participated in the events of the great 
world, and among them I, of course, include particularly the 
men of the overseas forces, shall always keep in mind the 
fact that their noble service to their country and civilization 
has imposed upon us a duty to recognize that henceforward we 
must maintain a helpful and sustaining attitude in all the 
broader relationships that involve the nations. Our first duty 
will, indeed, be to our own, but that duty cannot be adequately 
discharged in narrowness and selfishness. 

“That we may be guided to a just judgment of the time and 
occasion for further proof of our interest in the common cause 
of humanity, and in choosing the methods whereby to dis- 
charge the obligation thus created, will be, I am sure, a fitting 
prayer for this armistice anniversary.” 

Let us keep in mind that we can help making this world 
safe for democracy in one way only: by taking our share of 
obligations and responsibilities in building up a new Inter- 
national: THE INTERNATIONAL OF BRAINS AND 
HEARTS. 


TABLE IV 


Evaluation of Thrust and Torque for Secondary Conditions : 


Station 2 | 3 
2.00 2.67 
314 420 
3180 .2383 
30 9727 
175138" 13? 257 
0366 .0366 
—i2.° —8.2° 
19 5° 18.4° 
5.6° 4.6° 
6.18 5..6° 
495 .500 
12.65 13.65 
4° 34? 4°11’ 
23° 14’ 18° 00’ 
.4293 .3249 
3945 .3090 
itn say, 27% 45" pop iat 
- 5261 .4078 
cos (Oo Scene et on. .8850 .9260 
Vil Wayne eens ee 126.5 132.0 
AVA :ocine aa See eet aie 53.0 64.0 
25 rh Dugg tae 5 EE 27.8 26.1 
aT fdr (Sheet Gee ges 84.5 167 
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4 5 6 
3.33 4.00 4.67 
523 628 735 
1910 .1590 1362 
9822 .9876 9909 
10° 49’ 929? 7° 45! 
.0366 .0366 .0366 
—6,2° — 522 4 2° 
ae 12us? me i06sc 
a : oy th De Gi age 
420 .360 ° 330 
14.50 16.50 17.00 
32957! 3 3°°28" 3° 22° - 
14° 25/ 11° 38’ 9° 247 
Oye 2059 1647 
2490 2016 
18° 22’ 15° 6/ 12° 43° 
3320 2698 2257 ’ 
9491 9655 9755 
132.0 128.0 120.0 
64.0 56.0 40.0 
a1 aS 9.0 
205 210 181 
227 226 191 


TABLE V 
Determination of Propeller Characteristics and Evaluation of | 


Useful Power 


J Tc Qc K (M) 
30 0827 .00965 45.0 
40 0750 -00827 58.0 
50 0645 .00765 67.0 
60 0517 .00673 74.7 
65 0445 00613 fee? 
70 0367 -00545 viejep | 
80 0193 -00370 66.5 


| —— | | | | SS | 


n Vv Pm Pu 
1480 50.5 347 160 
1510 68.5 350 202 
1570 89.9 371 248 
1670 114.0 389 291 
1755 129.8 418 314 


General Rules For Air Combat 


€ Post-war Paper on Pursuit Aviation by an Expert German Pilot—It Visualizes 
to the Lay Reader What Pursuit Aviation Means to the Sohrabs and Rustums of the Air 


Surprise and Attack Regardless of Con- 
sequences: 

The combating power of the one-seater 
_lies in the attack. In an attack, the sur- 
prise and a fearless closing with the 
opponent as near as possible (less than 
100 meters) before the opening of fire, 
play the chief part. The one-seater makes 
his surprise attacks, flying out of the sun, 
toward the enemy, or in the steepest dives. 

Proper Shooting Distance 

The one-seater is only at the proper 
shooting distance when he flies into the 
enemy's propeller whirlwind and _ con- 
stantly has the feeling that he will ram 
the opponent at once. At such dis- 
tances the large and close target must 
be hit by using the gauger and sights even 
with aiming errors; with the employment 
of light tracer ammunition the position 
of the stream of bullets can be frequently 
improved. The use of the aiming telescope 
at such short distances is not advisable. 
Firing at longer distances with the aiming 
telescope is solely to be used to shoot at 
a fleeing opponent—to force him, through 
short bursts at greater distances, to circle 
and to then cut him off while circling— 
or to help in time a far-away harassed 
comrade. 

Attacking Direction. 

The most effective attacking direction 
against one-seaters is the one from above 
_to the rear, to the rear and from the rear 
below. Shooting the opponent from the 
front is in most cases not possible with 
the short shot possibility due to the speed 
of the aeroplanes and the blanketing of 
the pilot by the engine. An opponent, who 
shoots while swooping down from a great 
distance, betrays the beginner or shows 
shyness to engage in the curve combat at 
a close distance. Even accidental shots are 
herewith rare. 

Working Together. 

Fundamentally two one-seaters should 
always co-operate even in squadron 
formation. If one of the two attacks a 
hostile one-seater, his comrade does not 
‘take part in the air combat, but remains 
in readiness for immediate action and 
‘covers the rear back of the comrade 
against a surprise attack by other hostile 


aeroplanes. Only then is participation in 
the combat proper, if the opponent 
threatens to win the upperhand. The 


attacked aeroplane is, if it does not burn 
or break up, always closely pursued till 
its impact or landing. Turning away from 
the opponent on account of inexperience or 
in consequence of hostile action, even if 
only for seconds, means for the comrade 
in the vicinity not only the right, but also 
the duty to take part at once. Herewith 


the fundamental rule remains, never to 
impede the curve combat of a comrade by 
a desire to open fire. 

The Opening of the Combat. 

With a prompt recognition of the hos- 
tile aeroplane turn at once against it, shoot 
and then try in curve combat to get in 
the rear or underneath him (if opponent 
has a rotating motor turn to the right if 
possible. ) 

When in doubt as to whether it is a 
hostile or friendly aeroplane, turn against 
it at-once, push underneath the suspicious 
machine at full speed and only, if the 
cocard is recognized or opponent shoots, 
to pull high and return the fire. With a 
surprise attack from the rear, if there is 
no time to turn around, tip up steeply at 
once with full gas, once again pull up high 
and go into the curve or immediately 
with the most powerful rudderpush take 
the steepest curve. 

Curve Combat. 

In curve combat the curve must not be 
changed or downward steering be given, 
if the opponent ascends above. Herewith 
there is still the possibility of shooting the 
opponent from below, as it is not at all 
advisable, to go above an aeroplane, which 
can shoot upwards. The curve combat it- 
self is always led with full gas. If the 
one-seater perceives, that in spite of his 
efforts the enemy will come behind him 
because of greater turning ability of his 
aeroplane or flying superiority, then 
quickly overdraw the machine in the curve, 
whereupon it stands at once on its head, 
turns 3 to 4 times quick as lightning round 
its Own axis, and catches itself again on 
its own accord after a sudden fall of 100 
meters at the most. The pursuer is in this 
way always shaken off for some time. 


Rear Cover. 
The one-seater operating alone over 


hostile territory is easy to combat, when 
fearlessly attacked, as he lacks the rear 
cover on the one-hand, and on the other 
hand must strive again to reach his lines. 
Therefore, with attacks on captive bal- 
loons and in squadron combats beyond 
the front, constant team work is absolutely 
necessary. This supplies the necessary 
defense for the rear attack. Frequent 
practice is, however, necessary. 

Combat of the One-Seater against Hos- 


tile Double-Seaters. 
Herewith too, the surprise plays the 


chief part on our side and on the other 
side of the lines, besides making possible a 
quick rush across the danger zone of the 
enemy’s movable machine gun. Suddenly 
push down in the steepest drop without 
shooting, place oneself at once behind or 
underneath the enemy and only at the last 
moment operate both rigid machine guns. 
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A flat straight-ahead flight with an attack 
on the body of the double-seater is abso- 
lutely to be avoided. It is wrong to shoot 
in an attack at distances of over 100 meters 
and if the opponent answers the fire, to 
turn. In this moment the enemy is offered 
a target which is easily hit and without 
danger to him. 

Combat of the Double-Seater against 

Hostile One-Seaters. 

With early recognition of the opponent 
give the observer notice, while still at a 
long distance, by short fire bursts, so that 
he will not be surprised (thus saving 
ammunition). If the hostile one-seater 
attacks, then curve with full gas and bring 
observer into position to shoot. 

In case of doubt, whether it is a hostile 
or our own aeroplane, curve towards it, 
press underneath it with full gas and, if 
the enemy is recognized, bring observer 
into position to shoot from beneath to 
above. 

With a surprise hostile attack at once 
curve steeply with most powerful rudder 
stroke, bring the observer into position to 
shoot. It is fundamentally wrong, to fly 
straight ahead or—when with shut off 
gas—to go straight ahead downwards. 

The German reconnoitering aeroplane 
attacked by hostile one-seaters far beyond 
the line rids himself best of his bother- 
some opponents, by flying constantly zig- 
zag, as long as the enemy attacks, thus 
bringing the observer into position to shoot. 
If the pursuer is lost out of the line of 
sight for a moment the German double- 
seater then at once pushes away under full 
gas and takes advantage of the high speed 
of the heavy aeroplane. Generally the 
pursuer does not succeed in overtaking a 
second time and approaching in an effec- 
tive distance (50 to 100 m.). Should the 
one-seater still. follow, shooting at 4 to 500 
meters, then do not curve nor return fire, 
but first, quickly put in new drums, turn, 
push beneath the pursuer and to bring ob- 
server in closest distance to shoot upwards. 
Fundamentally the most dangerous one- 
seater is the one which tries to get under- 
neath the tail of the double-seater. 
Combat of the Double-Seater against 

Hostile Double-Seaters. 
Here the movable machine gun of the 


observer brings the decision. The task of 
the pilot herewith is, to bring his observer 
as often as possible into position to shoot 
and to curve in such a way that the oppo- 
nent is offered no aim. An attack of the 
double-seater with the rigid machine gun 
will often stupefy the opponent. On our 
side of the lines the double-seater has also 
the duty to attack as well as to take part 


in the air battle of German one-seaters in 
the vicinity. ‘ 
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Night Flying for the Air Mail 

URING the next few weeks the Air Mail will try 

out aerodrome lighting equipment from various 
manufacturers at fields every 25 miles along the course 
from Chicago to Cheyenne. This, in order to determine 
the best system for the purpose. 

Each field will be equipped with a beacon which will 
have a visibility of approximately 35 miles. The fields 
themselves will be lighted by means of floodlights to il- 
luminate the landing Ts and by boundary lights to de- 
termine the field limits. All buildings will be flood- 
lighted to give, as near as possible, a day-time perspec- 
tive and in every instance the lighting arrangement will 
be such that the lights will not shine in the pilot’s eyes. 

The Post Office believes that the lighting of the 
’plane itself is by far the more important item. One 
of the Post Office ’planes is being fitted with electric 
landing lights by the Army Air Service at McCook 
Field. 

Transcontinental Flying 


HE army aviators who drove a monoplane from 
4 California to Indiana before they were compelled 
to alight missed their goal of a non-stop flight from 
ocean to ocean. But in flying two-thirds of the desired 
distance and the more difficult country without a de- 
scent in twenty-eight hours they proved the entire fea- 
sibility of the project. The hardy flyers who make the 
next attempt may reasonably expect to find it free 
from the handicap of a leaky radiator and burned-out 
engine. 

At least there are the best of assurances that the 
feat will be accomplished in time and probably in the 
near future. A generation to whose fathers the pony 
express and the first locomotive across the plains were 

' marvels of fast transportation can hardly be so sur- 
feited with the exploits of aviation as not to feel a 
new thrill at the near prospect of flying across the con- 
tinent in a continuous trip. As it is, the performance 
of Lieuts. Macready and Kelly is both a record-break- 
ing achievement as a sustained flight for 2,060 miles 
and a notable example of resourcefulness in overcom- 
ing the obstacles of violent storms, mountain cross- 
winds and mechanical hazards. It is one of the great 
feats of aviation and comparable as a contribution to 
the development of long-distance flying with the high- 
speed records for short distances made at the recent 
Detroit contests. How far away is the Coast-to-Coast 
Air Limited, to cover the route, on the basis of the 
Pulitzer Trophy speed records, in from twelve to four- 
teen hours? (Editorial in N. Y. World.) 


Oxygen and Commercial Flymg at High 
Altitudes 
HE question of commercial flyin under federal 
regulations, as proposed ina bill now before Con- 
gress for the creation of a Government “Bureau of 
Civil Aeronautics” is becoming of more immediate and 
definite interest to promoters of transportation lines, to 
engineers, insurance companies, pilots, business houses 
and to the traveling public on whose patronage success 
depends. 

Economy is, perhaps, the first consideration. This 
means flight at high altitudes, probably at twenty-five 
thousand or more feet. How, then, are we to breathe 
comfortably and can we be kept warm? The attainment 
of high altitudes and the use of the heat available is 
now the solved problem of the supercharged engine. 

However, some light on the medical aspect of high 
flying is shed by the research work for the National 
Advisory Committee for Aeronautics by Franklin L. 
Hunt on the subject of oxygen instruments, which have 
been employed thus far in the flying at great altitudes. 

It has been shown that at altitudes above 15,000 
feet the physical condition of aviators—and of the 
traveling public—is affected by lack of oxygen, unless 
artificial means is provided to supply the deficiency. 

The physiological symptoms are: headache, which 
is usually the first noted ; palpitation, fatigue, numbness 
of the limbs, pains in one or both ears, weakening of the 
attention, diminished sense of stability, which means 
much to the pilot; vertigo, faintness, and finally, loss 
of consciousness. It is obvious that the existing al- 
titude records have been made with the assistance of 
someone or another oxygen apparatus. 

It has been definitely determined that flying at 
altitudes of 20,000 feet or more for extended periods 
can not be undertaken without serious injury to the 
central nervous system of the aviator. 

These physiological symptoms can be almost en- 
tirely avoided by supplying artificial oxygen during 
flight. 

The normal man at full atmospheric pressure 
breathes approximately 16 times a minute. The volume 
of each inspiration is about one-half liter, so that 8 
liters of air is breathed per minute, of which 1.6 liters 
is oxygen. This, however, is the minimum required. 
In the case of the pilot of an aircraft, the aviator is con- 
tinually in a state of physical activity and, therefore, 
needs more oxygen. It has been found that 4 liters of 
oxygen per minute is not an excessive amount to supply, 
allowing for inevitable losses. 

The pressure of the air at sea level is approximately 
14.7 pounds per square inch. It decreases at the rate 
of approximately one-half pound per square inch for 
every 1000 feet of altitude for the first 10,000 feet and 
more rapidly thereafter. At 20,000 feet the pressure, 
and consequently the density, is only one-half that at 
the surface of the earth. Consequently, the traveler 
would obtain but one-half the normal supply of oxygen 
at each inhalation. 

For high altitude flights it appears that approxi- 
mately 150 liters of artificial oxygen must be supplied 
per person per hour, and under average present condi- 
tions a supply for a 24-hour flight is carried. This 
oxygen is stored either in bags in the fuselage of the 
machine compressed in steel cylinders or liquefied. 
From the containers the oxygen is supplied to the pilot 
through reducing and regulating valves, a flow indica- 
tor and tubing to a mask worn over the face. 

With the inauguration of high-altitude, high-speed 
long-distance airplane lines, one may expect air tight 

(Concluded on page 611) 
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Aerial Photography and the Oil Fields 

The airplane has been put to one of its 
most novel uses in the taking of pictures 
for a mosaic of the Salt Creek and Tea- 
pot oil fields in Wyoming. This unusual 
photographic feat was performed for the 
Bureau of Mines by the Air Service of 
the Army. An area of 336 square miles 
was photographed. The pictures were 
taken from an elevation of 15,000 feet 
above sea level on films 100 feet in 
length. It required in the neighborhood 
of 450 pictures and 16 hours flying time to 
cover the area. Some of the richest oil 
bearing reserves on the public lands of 
the United States are included in this 
area. 


A Veteran Pilot 


Probably the oldest aviator in the world, 
Colonel C. C. Dickinson of Chicago, 62 
years old and a pilot, recently left Wash- 
ington en route for Chicago on the last 
leg of a remarkable flight. The Colonel, 
in his Laird-Swallow aerial knockabout, 
flew from Chicago to the recent Aviation 
Meet at Detroit and, following the Pulit- 
zer Trophy Races, hopped off for a trip 
to Florida, stopping over one day on the 
return flight to visit the National Head- 
quarters of the National Aeronautic Asso- 
ciation in this City. 

Colonel Dickinson, then 50 years of age, 
was taught to fly in 1910 by the famous 
British pilot, Claude Grahame-White, who 
visited this country for the Gordon- 
Bennett aerial races of that year. Since 
that time the Colonel has been an aero- 
nautical enthusiast and a supporter of the 
progress of commerical aviation in this 
country. He took an important part in 
the deliberations of the Detroit Aero- 
nautical Congress, and was a much inter- 
ested observer of the Pulitzer Races. 

On reaching Chicago Colonel Dickinson 
will have completed an aerial tour of 
3,510 miles which, for a man of his age, 
might seem remarkable, but the Colonel 
considers it nothing unusual in view of 
the present reliability of American air- 
craft, and the luxurious comfort of travel- 
ing by air. 


Amundsen Plans Flight for May 


Captain Roald Amundsen plans his 
flight Wainwright, Alaska, across the 
north pole next May or June, according to 
Captain C. S. Cochran of the Coast Guard 
cutter Bear, which was in Seattle recently 
after a long voyage into the Arctic Ocean. 
Captain Amundsen, who left here in the 
schooner Maud in June, spent much time 
aboard the Bear in the arctic. Ice in the 
arctic is the worst since. 1906, Captain 
Cochran reports. Captain Amundsen in- 
tends to go to Nome, Alaska, this. Winter 
by dog team, and to return to Wainwright 
for his flight with Lieutenant Oskar Om- 
dahl, he told Captain Cochran. 


Aeronautical Safety Code 


In accordance with a request from the 
Sectional Committee for the American 
Aeronautical Safety Code, the National 
Aeronautic.Association of U. S.A. has 
appointed its Vice-President, Bernard H. 
Mulvihill, and Col. Harold. E. Hartney, 
its general manager, as members of the 
Committee. 


This Committee today finished its de- 
liberations at the U. S. Bureau of Stand- 
ards, Washington, D. C., where, for the 
last two days, together with various Sub- 
committees, it has been formulating an 
Aerial Safety Code which shall be a 
basis for the manufacturers and operators 
of aircraft in this country to introduce 
into their activities every measure of 
safety which engineering practice and 
operating skill can devise. The whole 
object of this aeronautical code is to 
standardize and codify, for the use of 
such manufacturers and operators, the 
best possible methods which aeronautical 
knowledge, at this stage of development, 
can produce, in exactly the same manner 
as the manufactures of electrical equip- 
ment, automotive engines, and other me- 
chanical industries employ safety codes. 


The Sectional Committee is headed by 
H. M. Crane, M. E., Chairman, formerly 
of the Wright Aeronautical Company ; 
Dr. J. S. Ames, Head of the Mechanical 
Engineerng Department, Johns Hopkins 
University, and Member of the National 
Advisory. Committe for Aeronautics, 
Wace-Ghaitimnan ea uvien Gamlblovdae - 
E., of the Bureau of Standards, Sec- 
retary; and Mr. Arthur Halsted, E. E., 
of the Bureau of Standards, Assistant 
Secretary. The representation on the 
Committee are prominent members of 
the following organizations :— 

National Aeronautic Association of U. 
S. A., Inc., Manufacturers Aircraft As- 
sociation, Aero Club of America, U. S. 
Bureau of Standards, Society of Auto- 
motive Engineers, American Society of 
Safety Engineers, U. S. Post Office De- 
partment, National Aircraft Underwriters 
Association, U. S. Weather Bureau, 
American Institute of Electrical En- 
gineers, National Safety Council, Under- 
writers Laboratories, U. S. Coast Guard, 
Rubber Association of America, Ameri- 


can Society of Mechanical Engineers, 
American Society for Testing Materials, 
U. S. War Department, and the U. S. 
Forest Service. 

The working out of the safety code 
has been placed in the hands of special 
Committees—viz., 

Sub-committee on Airplane Structure.— 
Dr. E. P. Warner, Supervisor of Aero- 
nautics, Massachusetts Institute of Tech- 
nology, Chairman. 

Sub-committee on Power Plant.— 
George J. Mead, Wright Aeronautical 
Corporation, Chairman. 

Sub-committee on Equipment and Main- 
tenance of Airplanes—Archibald Black, 
New York City Aeronautical Engineer, 
Chairman. 

Sub-committee on  Lighter-than-Air 
Craft (Balloons, Airships, Parachutes. )— 
Ralph H. Upson, Aeronautical Engineer, 
Detroit, Michigan, Chairman. 

Sub-committee on Airdromes and Traffic 
Rules. (Landing Fields, Airports, Traffic 
Rules, Signals, Qualifications for Pilots)— 
Arthur Halsted, Associate Electrical 
Engineer, Bureau of Standards, Washing- 
tone). Gam@hainmane 


This Committee has practically com- 
pleted the codification of safety rules for 
all of the activities covered by the Sub- 
committees, which has been a monumental 
work, but will be undoubtedly the basis for 
complete co-operation between all agencies 
engaged in every phase of aeronautics 
in making air navigation safe, not only 
from the standpoint of the pilot, but of 
passengers and public and private prop- 
erty. It has been felt by all these en- 
gineering societies that a safety code 
should grow up with the development of 
the industry which can be used by aero- 
nautical and operating companies, manu- 
facturing companies, and even by muni- 
cipalities and states in formulating regu- 
lations covering the manufacture and use 
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John Prest, Vice-President of the First National Bank, San Antonio, who 
journeyed from New York to San Antonio, Texas in a Sperry Sport Plane. 
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of aircraft within their jurisdiction. In 
this way there will be uniform measures 
taken, rather than disjointed and con- 
flicting laws, regulations and rules pro- 
mulgated by forty-eight states, and no one 
knows how many municipalities. 

This activity of the Committee is not 
an effort to force upon aeronautics dis- 
criminatory and retarding rules, but to 
assist in the development of the science 
in America in such a way that public 
confidence in the safety of air navigation 
will be built up, and that the code itself 
will be one contributing effort in placing 
“America First in the Air.” 


J. V. Martin Patents 


Important to those interested in aero- 
plane efficiency:—The Jas. V. Martin 
aeroplane patents— 

Retractable Chassis June 17th, 1919— 
May 30th, 1922 and Oct. 3rd, 1922—others 
pending. 

Aeroplane Transmission, Mar. 3rd, 1914 
Paul Zimmermann and July 4th, 1922 to 
J. V. Martin others pending. 

Internal contained shock absorber wheel, 
Oct. 24th, 1922, others pending, etc. Martin 
Aeroplane Factory, Garden City, N. Y. 


Plane to Carry Sportsmen on 
Hunt in Arctic 


Six sportsmen intend to leave this city 
next summer by flying boat for a hunting 
trip in the northern Hudson Bay region of 
Canada. The arduous journey afoot and 
by canoe through a wilderness swarming 
with mosquitos will be avoided and they 
expect to pass not more than seventy-two 
hours in actual travel, although the time 
consumed by the journey will be much 
longer, owing to stopovers. 

The men who will make the trip are 
ft. M. Uppercu, president of the Detroit 
Motor Car Company of New York; How- 
ard E. Coffin, vice-president of the Hud- 
son Motor Car Corporation and president 
of the National Aeronautic Association; 
Harold H. Emmons, president of the De- 
troit Board of Commerce; Dr. James W. 
Inches, Police Commissioner of Detroit; 
William E. Metzger, president of the De- 
troit Club, and Charles F. Redden, presi- 
dent of the Aeromarine Airways, Inc. 

The Aeromarine Airways, Inc., is build- 
ing for the trip a flying boat which will 
be equipped with beds, an electric range 
and radio. The observation compartment 
in the bow will be completely inclosed. 
The wingspread is to be 104 feet and two 
400-horse-power Liberty engines, capable 
of making 100 miles an hour, will be in- 
stalled. The machine will weigh seven and 
a half tons. The hull and cabin of the 
boat are almost finished. 

The Canadian government has given its 
approval to the flight, and arrangements 
have been made with the Hudson Bay 
Company for the use of its posts as ser- 
vice stations. Montreal probably will be 
the first stop. Thence the voyagers will 
fly westward to the Ottawa River which, 
with a chain of lakes, provides a water 
thoroughfare to James Bay, a southerly 
arm of Hudson Bay. The route thereafter 
will lie across Hudson Bay. 

Virtually the entire route is above 
waterways, which will facilitate landing 
in case it becomes necessary. 

“The idea of flying to the Hudson Bay 
district came to me recently,” said Mr. 
Redden, “when I was flying over the 
Province of Quebec. I was impressed with 
the fact that there are innumerable lakes 
and rivers affordmg an almost continu- 
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ous waterway and landing field from New 
York to the Arctic Circle. 

“Upon further investigation I found 
that traveling by dogsled or canoe, ac- 
cording to the season, a trip to the Hud- 
son Bay region takes from six to eight 
weeks, and this means six or eight weeks 
of hardship too strenuous for any but the 
most experienced woodsmen. 

“This led to the thought that inasmuch 
as the Wall Street banker and business 
man was going to the ends of the earth 
seeking new amusements it would be a 
good idea to take a party of sportsmen 
from New York into this northern terri- 
tory.” 


Aeromarine Opens Southern 
Air Routes. 


The first flight of the 1922-1923 season 
between Key West and Havana was made 
November 8th by the aeromarine 11 pas- 
senger flying boat SANTA MARIA. On 
the initial flight, the SANTA MARIA 
carried eleven passengers including C. F. 
Redden, president of the Aeromarine Air- 
ways, Inc., and Major B. L. Smith, Gener- 
al Manager. 

On their arrival in Havana, the party 
received an enthusiastic reception. Prior 
to the reception, the president of Cuba had 
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designated the Cuban Secretary of War 
Secretary of the Navy and the Secretary 
of State as his representatives and after 
the arrival of the SANTA MARIA these 
officials accompanied by C. B. Hurst, 
American Consul General in Havana made 
a flight in the SANTA MARIA above 
Havana and circled Morro Castle several 
times. 

Mr. Redden made public in Havana the 
fact that the Aeromarine Company had 
already made plans to inaugurate a regu- 
lar schedule from New York direct to 
Miami in the winter of 1923. 

“We have had this service under con- 
sideration for the past two years and we 
have proved that we can take passengers 
aboard in New York after breakfast and 
get them into Miami in time for supper. 
This will be possible by relay work. For 
instance, one of our big 11l-passenger air 
cruisers will go down the coast half way 
and there at some convenient airport, the 
passengers will be transferred after lunch 
into a scond aeromarine flying boat which 
will continue on down the coast.” 

The SANTA MARIA is the queen ship 
of the Aeromarine Airways’ Black Tail 
Fleet. During this past summer the 
SANTA MARIA was one of a fleet of 
four ll-passenger enclosed cabin flying 
poats operating between Cleveland anu 
Detroit on a double daily schedule. 


Aero Club of Pennsylvania 


The stated monthly meeting of the Club 
was held at the Air Field at Media, Pa., 
on October 21st. A large number of the 
members were in attendance. It was an- 
nounced to the members that the Aero 
Club of Pennsylvania was represented 
at the recent Aero Congress by W. W. 
Kellett, a director of the Club. 

The following pilots entered the Detroit 
races as Service Members of the Club. 
Captain St. Clair Streett, Lieutenant E. 
C. Whitehead and Lieutenant C. L. 
Bissell. 


One of the important subjects which 
was discussed at the meeting was a method 
of making a drive for new members. It 
is felt that there are many people in and 
near Philadelphia, who are either directly 
connected with the industry or who are 
interested in aviation who would join the 
Club if same was brought to their atten- 
tion. It is important that we make an 
effort to enroll them in order to give them 
the opportunity and benefit of our Aero 
Club associations, and direct contact with 
the National aeronautic development and 
flying events. 

Plans are being made so that at some- 
time in the near future, inspection trips 
will be arranged for members of the 
Aero Club to go through both the Naval 
Aircraft Factory at League Island and 
the dirigible hangar at Lakehurst, N. J., 
where the ZR-1l is under construction. 
Trips of this nature will do much to 
arouse interest and will give the members 
an opportunity to see the very latest in 
aircraft development. 


Philadelphia must quickly develop a 
municipal landing field for airplanes if 
it does not desire to fall behind other large 
cities of the country, and eventually be 
passed by when the development of com- 
mercial aviation becomes more general. 
This is the substance of the recommenda- 
tion made to the Philadelphia Chamber of 
Commerce by C. T. Ludington, delegate 
of the local body to the Second National 
Aero Congress in Detroit from which 


Mr. Ludington lately returned. W. 
Wallace Kellett, a member of the Cham- 
ber of Commerce Aviation Committee 
also attended the meeting. Mr. Ludington 
pointed out that Boston, Chicago, Kansas 
City and now Pittsburgh are providing 
landing facilities. A suitable landing field 
is an absolute necessity in Philadelphia. 

The Media Air Field on which the 
club met on October 21st contains over 
one hundred acres and was turned over 
to the United States Government by the 
Media Business Men’s Association to be 
used for military aviation purposes. Over 
twenty-five planes joined in the exhibi- 
tion featuring the ceremonies. Governor 
Sproul addressed the 4000 persons who 
had gathered at the field to witness the 
dedication. 

The Governor congratulated the busi- 
ness men’s organization on its industry 
and public spirited interest. C. Frank 
Williamson, president of the association 
made the presentation. It had been ex- 
pected that General Mason Patrick, head 
of the United States Army Air Service, 
would be on hand to accept the field as 
one of a series for army use. He was un- 
able to attend and in his absence Major 
Brooks of Mitchell Field accepted the 
aviation field for the army. The flying 
field is on the Baltimore pike east of the 
borough of Media. It will be the western 
airgate of Philadelphia and is on the air 
route from Washington to Long Island. 
Planes were flown from Mitchell Field, 
Aberdeen and Bolling Field, Washington. 
More than two hundred army pilots took 
part in the event. 

The army blimp, the D3 was anchored 
on the field and aroused much interest. 
Many types of planes including DH-9, 
DH-4, a Martin bomber, JN-4 and a 
Curtiss Oriole were on the field. Most 
of the planes used by the army pilots were 
driven by the famous Liberty motor. 
Following the official dedication the planes 
again took the air and gave an exhibition 
of formation and stunt flying. Later in 

(Concluded on page 611) 
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Nerotiarine beads Making 
Remarkable Progress 


A communication received from the 
Aeromarine Airways states that its New 
York Division during the period commenc- 
ing May 14 and ending October 22, 1922, 
carried 2,380 passengers, and that the 
Great Lakes Division, operating between 
Cleveland and Detroit, in the period com- 
mencing July 17 and ending September 
17, 1922, carried 1,873 passengers. These 
figures are exclusive of crews. It is fur- 
ther stated that in 2% years, the Aero- 
marine Airways carried over 17,000 pas- 
sengers and covered more than 1,000,000 
passenger miles, without a single serious 
mishap or injury to the passengers; also 
that during the past summer they had in- 
vestigators in Europe who reported that, 
as far as comfort goes, Aeromarine fly- 
ing boats are superior to any type of air- 
ape now operated on the European air 
ines. 

In conclusion, it is stated that, so far as 
flying boat travel is concerned, the United 
States leads all foreign countries. 


Taught to Fly in One Day 


On September 22nd, 1922, Kenneth M. 
Lane, a student of the Dayton Wright 
Airplane Company, and who had never 
previously touched the controls of a plane, 
started to take instruction early in the 
morning, and that evening made his first 


solo flight. His total instruction time was 
four hours and twenty-six minutes, the 
remainder of the day being spent in 


ground instruction and resting. 

The purpose of this experiment was to 
demonstrate the advantage for teaching 
and the superior flying qualities of the 
Dayton Wright “Chummy,” a plane de- 
signed primarily for training, by Colonel 
V. E. Clark, chief engineer of the company 
and well known in aviation circles. The 
decision to’ conduct such a test was made 
as a result of numerous inquiries. from 
prospective students as to how many days 
it would require to learn to fly. 

Mr. Lane, who is 26 years of age, was 
chosen for the test because of two quali- 
ties which he possessed; education and an 
interest in_athletics.. The nature of: his 
education was: such as. to develop mental 
alertness, ‘while participation in athletics 
had developed the endurance necessary for 
the long day’s- grind. _ 

The instructor, Walter E. Lees, since he 

started flying in 1915, has tested and in- 
‘structed on many types of planes.. The 
method of--instruction employed has been 
worked out as a result of long experience 
and is a feature of this training .school. 

The plane itself is a. two side by side 
seated biplane with a LeRhone rotary en- 
gine of 80 horse-power It is ideal for 
such work because of excellent. flying 
qualities and the side by side seating ar- 
rangement which enables the instructor to 
observe the student continuously and con- 
veys greater confidence to the student, be- 
cause he knows at all times just what is 
happening and is told at the very moment 
why it happened. 

Lieut. W. H. Brookley of McCook 
Field was official observer for the day, 
and Mr. C. F. Kettering, Mr. H. E. 
Talbot, Colonel Clark and others were 


interested observers: that evening when 
Mr. Lane made his solo tests. 


The Dayton-Wright Suit 


In connection with the statements issued 
to the press at Washington to the effect 
that the Department of Justice has com- 
menced suit against the Dayton Wright 
Airplane Company for the sum of $2,408,- 
267.41 alleged over-payment by the Gov- 
ernment on contracts for aircraft produc- 
tion, H. E. Talbott, Jr., President of the 
Dayton Wright Airplane Company today 
issued the following statement: 

The officials of the Dayton Wright Air- 
plane Company wish particularly to em- 
phasize the following points as to which 
there can be no truthful denial: 

First, the contracts in question were 
formulated by the Government itself; 

Second, they were performed under the 
Government’s supervision and strictly as 
required by it; 

Third, all payments made were volun- 
tarily made by the Government upon the 
basis of its own accounting and its own 
interpretation of the contracts; 

Fourth, a settlement contract was en- 


tered into after the conclusion of the work , 


and after an audit of the accounts; 

Fifth, no complaint of any description 
was made by any representative of the 
Government for seventeen months after 
this settlement had been made; 

Sixth, no complaint of overreaching or 
fraudulent conduct or falsification of 
accounts has ever been made; 

Seventh, and lastly, the Company paid 
to the Government approximately seventy 
per cent of its profits in excess profits and 
income taxes, a payment for which, of 
course, no credit is given either in the 
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Instructor Walter E. Lees, and student Kenneth M. Lane 
who was taught to fly in a day. 
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Government’s statements or in its bill. 

This suit, so far as anyone connected 
with the Dayton Wright Airplane Com- 
pany knows, concerns in all of its im- 
portant aspects merely the interpretation 
of the contracts under which the Dayton 
Wright Airplane Company turned out a 
great number of airplanes and spare parts 
for the Government during the war. All 
of these contracts were formulated by 
representatives of the War Department. 

During the entire time of production 
under the contracts referred to, the Gov- 
ernment representatives approved all pur- 
chases, inspected all material received, 
audited and approved all invoices and pay- 
rolls, and before the company could be 
reimbursed by the Government it had to 
procure a voucher signed by the Govern- 
ment Officer in charge. 


Upon the termination of the contract a 
final audit of the accounts was made by 
Government representatives, who allowed 
or disallowed the claims presented by the 
Company, and a final settlement was made 
in June, 1919, evidenced by a termination 
or settlement agreement dated June 11, 
1919, duly signed by both parties and ap- 
proved by the War Department Claims 
Board, Air Service Section, on June 23, 
1919, 

During the latter part of the year 1919 
and the early part of 1920, an Accountant 
representing the Liquidation Division of 
the Air Service, with a number of assis- 
tants, visited the Company’s office and 
spent several months checking the records 
of the Company. On November 4th, 1920, 
seventeen months after settlement, the 
Company was notified of the action of the 
War Department Claims Board, Air Ser- 
vice Section, claiming overpayment by the 
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Army Pilot to Try for New Record. 
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Brigadier-General William Mitchell, 
assistant chief of the Army Air Service, 
has recommended to his chief, Major 
General Mason M. Patrick, that the Na- 
tional Aeronautic Association of U. S. A. 
through the Secretary of its Contest Com- 
mittee, B. Russel Shaw, at once arrange 
the details for officially timing and re- 
cording the flights of two Army pilots in 
a speed contest the intention of which is 
to better the world’s record for airplanes 
over a one-kilometer course. The pilots 
designated for the contest are Lieutenants 
Russell L. Maughan and Lester J. Mait- 
land, winners of the first and second 
places in the Pulitzer Race recently held 
at Detroit. 


General Mitchell himself is the present 
holder of the world’s record which the 
new contest is expected to exceed, having 
piloted an Army-Curtiss Race at De- 
troit, on October 16, at the rate of 
224.38 miles an hour over a straight-away 
course of one-kilometer. The General 
used the plane flown by Maitland in the 
Pulitzer Race and, following his record 
flight, tested the plane for maneuvring, 
afterward testing the other plane, piloted 
by the first-prize winner, Maughan, in 
the Pulitzer Race, in the same manner, 
that is, looping, barrel-spinning, tail-spin- 
ning, and climbing. 

These tests, together with the fact that 
in the Pulitzer Race Maughan had flown 
his plane 250 kilometers over a_ closed 
course at an average speed of 206 miles 
an hour, and Maitland in his had averaged 
203 miles an hour over the same course, 
the General states, led him to believe that 
with minor adjustments to wings and en- 
gines these planes would be capable of 
even greater speed performances than 
those made at Detroit. 

In accordance with this belief, the Gen- 
eral has recommended the new trials, and, 
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while the two pilots may use any plane 
they may desire, it is a foregone conclu- 
sion they will select the two racers used 
at Detroit. Consequently, while arrange- 
ments are being completed between the 
Contest Committee of the National Aero- 
nautic Association and the Army Air Ser- 
vice for staging the contest, the two planes 
in question will be overhauled and put into 
top-notch condition by Air Service me- 
chanics. 


Army Considering Round the World 
Flight 

Tentative plans for an attempted flight 
of army airplanes around the world have 
been under consideration for some months 
by Air Service officials, it was recently 
learned, but the project has not as yet 
passed the preliminary survey stage. 

Valuable data on available routes in 
both directions have been obtained, how- 
ever, and ultimately it is hoped to send a 
considerable aerial squadron on the voyage. 
The project will not be laid before Secre- 
tary Weeks for approval, it was said, 
until it takes much more definite form. 
Two of the routes considered are that 
from the Atlantic coast via Iceland and 
Ireland, and that from the Pacific via 
Alaska, the Aleutian Islands, Siberia and 
home via Ireland and Iceland. 

Air service officials said the route 
offering the most favorable : conditions 
as to prevailing winds would be selected, 
should the flight be ordered, and it would 
then become necessary to obtain permis- 
sion of each of the countries to be tra- 
versed before the squadron could start. 

Army flyers conceived the world cir- 
cling flight plan in line with the reasons 
which prompted President Roosevelt to 
send the fleet around the world in 1908, 
it was said. It would have value both as 
a step in providing aerial defense through 
training and in giving the world a better 
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understanding of American post-war de- 
velopments. 

Flyers of other nations have under- 
taken, up to this time without success, 
world girdling flights, but only with a 
single plane, while the American air ser- 
vice project would call for a fleet of air- 
craft and careful preparations involving 
considerable expenditures. 


Study of Taking Off and Landing 

One of the best known systems of flight 
instruction leave “taking off’ and “land- 
ing” until the last, until even the acrobatics 
have been completed. One authority states 
that the majority of all accidents are 
caused in getting away or in returning to 
earth. 

Mr. Carroll has prepared a study which 
is to be published by the N.A.C.A. In 
this he points out that here is a determin- 
ing guide to the efficiency of any pilot. 
His ability in landing and taking off is a 
direct index of his efficiency and, perhaps, 
his longevity. 

Two of the new instruments developed 
by the N.A.C.A. were used in his work— 
the accelerometer and the control position 
recorder. These show on a photographic 
film the complete record of the shocks 
sustained by the airplane in pancake and 
in perfect landings. The other instrument 
shows in the same manner the simul- 
taneous operation of the ailerons, rudder 
and elevator in the operation of leaving 
the aerodrome or returning to it. 

The author says of the application of 
these instruments: “They reveal to even 
the skilled pilot startling facts as to his 
technique. It is surprising to see an accu- 
rate record of his every movement of the 
controls in the air and the fluctuation of 
the loading and air speed which have 
given him but fleeting impressions while 
he was in the air.” 

Up to the time of the development of 
these and other recording instruments by 
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the N.A.C.A., designers and engineers had 
to depend much upon the memories of 
test pilots as to the performance of a par- 
ticular airplane. The pilots’ recollections 
were often vague and they frequently dis- 
agreed as to the same airplane, due, per- 
haps, to the personal equation. Today, 
however, a review by the flier of the 
finished chart enables him to recall his 
actions, the response of the airplane, and 
give a comprehensive report, which fre- 
quently adds much to the delineations on 
the chart. 

In a pancake landing, intentionally made 
by Carroll by levelling off about six feet 
or so above the ground, the record of the 
blow showed that the plane hit the ground 
with a force of 4.5 times the weight of 
his craft. In careful and regular land- 
ings this force seldom exceeds 1.5 to 2 
times the weight of the airplane. 

It will be the province of the proposed 
federal bureau of civil aeronautics to pass 
upon the fitness of pilots who may be em- 
ployed in the transportation of the public. 
The control position recorder instrument 
visualizes the relative skill of pilots in 
the execution of any maneuver whatever. 
It equals the Wasserman test of the physi- 
cian. The human element is a vital factor 
in the matter of insurance. This and other 
new instruments measure flying skill in 
figures. 


Construction of New Airship 
At Langley Field 


The erection of the Airship C-14 is 
rapidly nearing completion, even though 
several unexpected difficulties were en- 
countered in its assembly. On “weighing 
off” the ship, it was found to be tail 
heavy, which necessitated the moving for- 
ward of the car suspensions, This did 
not materially alter the existing defect. 
The surfaces were moved forward as an 
alternate method of remedying the uneven 
distribution of weight and several patches 
were replaced, together with a complete 
reassembly of the entire fin construction. 
This change in plans will retard the work 
several days from the date originally in- 
tended for completion. 

The lift of the C-14 is estimated as 
being several hundred pounds in excess 
of the C-2, due to the fact that the 
envelope is approximately 10,000 cubic 
feet over-size. The envelope is considered 
by the officers in charge as having a rather 
poor general outline, as irregularities de- 
veloped in the surface when inflated. ~ 

Tests flights are being carried on, .and 
as soon as it is deemed practicable, the 
ship will be flown to Aberdeen Proving 
Grounds on its first cross-country flight. 


Tracing the Movement of Troops 


The 22nd Photo Section, stationed at 
Kelly Field, Texas, recently codperated 
in the maneuvers held by the Second 
Division. A mosaic map of the area 
occupied by the troops of the Division was 
made one day when the area was occupied, 
and another was made the following day, 
after the troops had been withdrawn. 
Very satisfactory results were obtained, 
it being possible to trace the movements 
of the various regiments almost as well 
as though they had built roads to move 


out on, and proved to the officers of the 
Second Division the value of aerial pho- 
tography in tracing the movements of 
troops. Of particular value was the 
proof of the ability of the K-1 camera, 
fitted with « K-3 filter, and using Pan- 
chromatic film, to pierce the haze so often 
encountered in aerial photography. The 
photographs were made at an altitude of 
9,300 feet, through a dense haze which 
extended up to about 10,000 feet, and 
which rendered it impossible to pick out 
a point four miles distant with the naked 
eye. This point was some large, bright 
red building. Regardless of this disad- 
vantage, however, the negatives obtained 
were clear and snappy. Captain Giffin 
piloted the photographic ship and Cadet 
Thomas made the exposure. 


Towing’ Balls from Flying Airplanes 


Adventure is introduced into drab sci- 
ence in the flying experiments of the 
National Advisory Committee for Aero- 
nautics at Langley Field Memorial 
Laboratory at Langley Field, Va. 

“Towing full sized wings, struts and 
wooden balls from a flying airplane has 
its ups and downs,” says Thomas Carroll, 
test pilot for the Committee. 

Renewed flights have been made to de- 
termine the comparative properties of vari- 
ous wind tunnels by the dragging of vari- 
ous sized spheres through the air at actual 
flight speeds. Design data has been largely 
based on the wind tunnel experiments 
in France, England, Italy, Germany and 
America, in which tenth or twentieth 
scale models have been utilized. Each of 
these different laboratories gives a varying 
figure for the same thing, and quite 
naturally. 

By the towing of spheres through the 
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Left to right:—G. G. Albertoni, chemical engineer who will act as 


: e, Chief Aeronautical 
Italian government; C. H. Zimmerman, aeronautical engineer. 


Taken on arrival of M. Nobile at Akron, Ohio enroute to the Good- 
year Tire and Rubber Company for whom he will be consulting en- 
gineer in the construction of the giant 300 ft. semi-rigid airship soon 
to be built by Goodyear for the United States War Department. 


air, the actual conditions of flight in free 
air are reproduced and the results when 


compared with the wind tunnel figures 
show the relative accuracy of the work of 


any one tunnel. 
The relation between the sphere drag 
in a tunnel and the drag when moving 


‘through unrestricted air has not previ- 


ously been measured, due to experimental 
difficulties. However, the comparison be- 
tween wind tunnels and actual flight is 
very important, for the chief use of wind 
tunnels is to tell us what will happen in 
flight; so that it is quite necessary for 
us to know how far the tunnel results 
depart from the truth. 


In view of this, the N. A. C. A. set its 
engineers to work to devise a method of 


testing the drag of spheres in free air. 


These wooden balls are from four inches 
to forty inches in diameter and are sus- 
pended, when being tested, by a fine wire 
from airplanes in flight, with instruments 
to measure the angle of the wire with the 
vertical. Knowing this angle and the 
weight of the sphere, it is an easy matter 
to calculate the drag of the sphere itself. 

These spheres are not merely just plain 
balls, but they must be accurately spheri- 
cal and their surfaces must be highly 
polished, for irregularity would create 
eddies and give erroneous values of the 
drag. . 

The airplane must be flown horizontally 
and at a constant speed during these tests 
and this requires a skilled pilot. It is also 
necessary to fly when the air is smooth, 
else the sphere will swing about like a 
giant pendulum and, if care is not taken, 
become uncontrollable. It would be 
mighty unpleasant to have one of these 
large balls swinging about at the end of a 
wire, thinks Mr. .Carroll. 
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European Air Traffic 


Trafic on the ‘Continental airways 
reached a record figure during the month 
of August. Not only did the numbers 
of machines flying to and from Croydon 
surpass any previous monthly figure but 
the numbers of passengers travelling by 
air and the weight of goods transported 
also exceeded the highest totals hitherto 
recorded. 

As compared with July, when the pas- 
sengers on all routes were 1591, the 
August travellers increased by more than 
1000, the exact number using air services 
being 2682. The previous best monthly 
figure was 2,021 in August of last year. 

It is satisfactory to note that the British 
Companies carried the largest proportion 
of this traffic, their share slightly ex- 
ceeding 82 per cent of the whole, while 
the French and Dutch Companies between 
them received only about 18 per cent. A 
year ago the British Companies’ proportion 
was just over 45 per cent, so that there 
is not merely an increase in numbers but 
also clear indications of the preference of 
air travellers for British operated services. 
The number carried by British lines 
was 2,203. 

The weight of air borne goods also rose 
to 77.8 tons, an increase of several tons 
on the July figures which were a record. 
A special feature of this traffic was that 
there was a daily average of slightly more 
than one ton of newspapers from London to 
the Continent during the month. Nearly 
the whole of the outgoing newspapers 
were carried by British aircraft. Incom- 
ing newspaper traffic was small in propor- 
tion, but the total newspaper traffic weigh- 
ing 37.4 tons formed the largest class of 
goods transported by air. Other goods 
traffic amounted to 40.4 tons of which Brit- 
ish and French machines each took 17 tons. 
Dutch aircraft carried in all 6.4 tons. 

The number of machines flying on the 
Paris, Brussels, and Rotterdam services 
increased to 912 from 711 in July, a 
figure which was itself a record. The 
daily average of machines was therefore 
over 30. British Companies operated 598 
of the total while French firms’ machines 
numbered 210 and the Dutch Company 
accounted forthe remainder of 104. The 
number of departures from the London 
Terminal Aerodrome, Croydon was 457 
and the arrivals 455. 
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The efficiency of British operated 
machines. was again very high, over 95% 
of the flights by British aeroplanes on 
the London-Paris route being completed 
within the stipulated period of four hours 
while practically 90% of the flights were 
made in less than 3 hours. 

The percentage of useful passenger 
accommodation and general cargo space 
utilised during the month on British air- 
craft was 48%, which is a slight increase 
on the proportion during July. 

The approximate distance flown by air- 
craft during the period was 185,000 miles, 
of which 115,000 miles were covered by 
British machines. On the London-Paris 
route, British and French machines flew 
132,000 miles, while 30,000 miles were 
covered between England and Belgium, 
and ~ 23,000 on the London-Rotterdam 
route. 

There were no casualties or injuries 
to passengers or crews during the month. 


French Airships Must Have 
Certificates of Navigability 

Airships were moved a degree further 
toward receiving the same treatment as 
warships by the publication Oct. 22 of a 
decree in the Official Journal dealing with 
their certificate of navigability. 

The decree, which came into .force 
Nov. 15, declares that the certificate of 
an airship remains in force only so long 
as it possesses a rating certificate from 
the Bureau Veritas, which is the French 
equivalent of Lloyd’s, certifying that the 


technicians of the Veritas Bureau have. 


found the airship in a good state of navi- 
gability. 


Airship Line From Sevilla to 
Buenos Aires 


According to articles appearing in the 
current press, the proposed airship line 
from Sevilla, Spain, to Buenos Azres, 
Argentina, will start operations in the 
not distant future. In Sevilla and Buenos 
Aires the installation of airdomes is about 
to be started. Three hangars will be 
built in Sevilla—two to house three Zep- 
pelins, and the third one to shelter a 
dirigible of smaller size, which will cover 
the route from Sevilla to the Canary Is- 
lands, carry 29 passengers, and will cost 
500 000 pesetas. 

Of the hangars to be constructed at 
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Sevilla, the largest will measure 300 by 
90 by 50 meters, and will be the station 
shed. The other two will measure 300 by 
50 by 50 and 150 by 50 by 50 meters, 
respectively. The first of these last two 
is to be used for repairs to ships, and the 
second to shelter the training ship. The 
regularity of the winds in the region is 
unusual, and for that reason it is expected 
that no serious difficulty will be encountered 
in landing and entering these sheds, which 
will be fixed in direction. On the other 
hand, in Buenos Aires the winds are more 
variable in direction and greater in ve- 
locity. A revolving shed is projected, 
measuring 280 by 50 by 50 meters, and 
another, fixed in direction. The first one 
can be turned in any direction, and this 
will facilitate the operation of landing. 
An alternative idea is to have a circular 
shed, measuring 350 meters in diameter, | 
equipped with 16 doors. 

Three of the four ships to be built 
will be of 135,000 cubic meters capacity, 
250 meters long and 33.8 meters greatest 
diameter. The fourth will be of 30,000 
meters capacity, 144 meters long and 21.1 


meters in diameter. The big ships will 
carry nine motors of 400 h. p. each, 
mounted in independent cars. The ship 


will carry 40 passengers, besides the crew, 
and eleven tons of mail or freight. The 
economical speed will be 110 kilometers 
an hour, and the maximum speed 132. 
Two of the motors will be kept in reserve, 
and it is not contemplated that the other 
7 will be in use all at the same time, 
except in case of heavy opposing winds. 

The quarters for the pilots and officers 
of the ship, the saloon, the kitchen and 
the smoking room will be in the forward 
part. It is expected to make a trip in 
each direction each week. The western 
trip, it is calculated, will require 3 days 
and 16 hours, but the eastern trip 4 days 
and 6 hours, due to the fact that atmos- 
pheric conditions are less favorable. The 
cost of the trip will be 10,000 francs, and 
the round trip may be made in seven days. 
A mail service is to be included, and the 
postage on a letter from Sevilla to Buenos 
Aires will be 3 francs and 75 centimes. 

The whole project is the idea of Major 
Herrera, and was worked out by him 
during the war. His studies indicate that 
the 10,000 kilometers can be easily tra- 
versed in a single flight. 

After the preliminary studies and cal- 
culations were completed and reviewed, 
General Echague presented the project to 
the League of Nations, which gave it 
effusive praise. No action was taken, 
however, for various reasons, among them 
the fact that the Argentine Republic was 
not represented in the League. The King 
of Spain is deeply interested and enthusi- 
astically in favor of the realization of 
this scheme. 

_ The company has been formed, includ- 
ing among others the Senores Berreatua 
and Rementerias and as President, Senor 
Goicoechea, .ne. former Minister. After 
further study in consideration of the 
project and the figures, Senor Goicoechea, 
with three ot these experts, made the trip 
to Buenos Aires. There the Spanish 
project was receivea by the Argentine Re- 
public and by Colonel Mosconi, Chief of 
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the Aviation Service, with the greatest 
enthusiasm. 

The total expenditures for material, pay 
of personnel, construction of the ships and 
of the sheds, etc., amount to approximately 
100,000,000 pesetas. According to Senor 
Herrera, the ships will be of a new type. 
As shown by the experiments of the Zep- 
pelin factory during the war, no danger 
or difficulty is apprehended from storms. 
For the past five years there has not 
been a single accident in the daily air 
service in Germany. ; 

The development of this service will be 
a favorable impulse to the national in- 
dustry. In the beginning German pilots 
will be employed on these ships, and the 
materials of construction, including that 
for the frame, which is an aluminum 
alloy, will be imported from Germany. 
It is expected, however, that this material 
will be later produced in Spain. 


A Monument to a Pioneer 
Aviator 


There was recently unveiled at Cap 
Blanc Nez, France, a monument erected 
to the memory of Hubert Latham, the 
famous French pioneer aviator, who will 
be remembered for his flying in England 
in the early days of aviation, and who 
made two attempts before M. Bleriot to 
fly across the English Channel. In this 
he failed, and when rescued from the 
water on the second occasion, July 27, 
1909, was calmly seated on his machine 
smoking a cigarette. Mr. Latham was 
killed in French Congo in 1912 while 
hunting wild buffalo. 

Americans will recall this nervy little 
airman and his famous Antoinette mono- 
plane in which he made several exhibition 
flights in this country. Natives of Balti- 
more, Md., no doubt still remember that 
eventful day, November 7, 1910, when they 
were thrilled by his 42-minute flight over 
the city for the prize of $5,000 offered by 
the Baltimore SUN. 


Aerial Route Between Italy 
and Egypt 


On the arrival in Italy of one of the 
four large hangars of 2500 m. which Ger- 
many has to deliver to Italy, Mr. Gino 
BASTOGI proposes a great airship route, 
starting from Milan with stops at Rome— 
Tripoli—Bengasi and ending with Alex- 
andria, Egypt. 

The distance of Km. 540 from Milan to 
Rome would be made in 6 hours passing 
over the Giovi at little over 1000 meters 
and then over the water. This would be 
better than the entire air route which, al- 
though 50 Km. shorter would compel a 
greater altitude from the Piacentino moun- 
tains to the roman territorv. 

The distance of Km. 1020 between 
Rome and Tripoli would take about 10 or 
11 hours; all maritime route, therefore 
the best. At present it takes 3 days from 
Rome to Tripoli and four days from 
Milan. 

The distance of 680 Km. Tripoli and 
Bengasi could be made in seven hours, 
great advantage in comparison with the 
present means of communication, exclu- 
sively maritime and therefore five times 
slower than the airship. 

The last lap of Km. 980 from Bengasi 
to Alexandria would take 10 hours; fol- 
lowing the coast, with a short flight across 
the Cyrenean plateau with elevation of 
not more than 300 m. 

The chronological advantage of the 
route would be reached at Alexandria, 
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Egypt; where there are many rich Italians a copy should be retained by the Author, 


who come often to Italy for business or 
pleasure, making the trip on fast steamers 
which take 5 days to Rome or Milan, 
costing about Lire 4000 while with the 
proposed aerial route would take less than 
2 days and would cost Lire 2500 and little 
more for the food. 

Beside the Italians and Egyptians, 
everybody going to and from Europe and 
further than Suez Canal, will take advan- 
tage of the three days gain offered by the 
aerial route, as Milan is the crossway of 
all the fast railroads leading to France, 
England, Belgium, Holland and Germany. 

Even the mail, all of it, or the stamped, 
could be carried with profit: 10,000 letters 
could easily find place on board, without 
disturbing the passenger’s baggage and 
special merchandise. 

There will be room for 30 passengers 
and the speed would be from 90 to 110 Km. 
corresponding to half of the power. The 
speed of 125 Km. which can be developed 
constitutes a remarkable margin to make 
up for delays or for climbing up to 10 m. 
per second. 


A Prize for Papers on Airships 

The Council of the Royal Aeronautical 
Society have decided to institute forth- 
with from the funds of the R.38 Memorial 
Research Fund, an annual prize for a 
technical paper on Airships. The regu- 
lations covering the award of this prize 
are given below, from which it will be 
seen that the date for the receipt of the 
names of intending competitors for the 
first award is December 31st, 1922, while 
the papers themselves must reach the Sec- 
retary on or before March 3lst, 1923. 

From the income of the above Fund, a 
sum of twenty-five guineas will be offered 
annually as a prize for the best paper re- 
ceived by the Royal Aeronautical Society, 
on some subject of a technical nature in 
the science of Aeronautics. Other things 
being equal, preference will be given to 
papers which relate to Airships. 

The prize is open to international com- 
petition. The Royal Aeronautical Society 
retain the right to withhold the prize in 
any year, if it is considered that no paper 
is of sufficient merit to justify an award. 

Intending competitors should send their 
names to the Secretary of the Royal Aero- 
nautical Society, 7 Albemarle Street, 
London, W.I. on or before December 31st 
of each year, with such information in re- 
gard to the projected scope of their papers 
as will enable arrangements to be made 
for their examination. The closing date 
for the receipt of papers will be March 
3lst in each year. 

Papers should in all cases be typed, and 
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as the Society can take no responsibility 
for the loss of copies submitted to it. 

Successful papers will become the abso- 
lute property of the Society, and will in 
most instances be published in the So- 
ciety’s Journal. In regard to unsuccess- 
ful papers, the Society retains the right of 
publication in its Journal, but in each case 
will notify the Avthc-. shortly afte: the 
award, whether it intends to exercise this 
right: if not, the Atithor will be free to 
publish elsewhere. A signed undertaking 
must accompany each paper, to the effect 
that the publication has not already taken 
place and that the Author will not com- 
municate it elsewhere until the Society’s 
award is published. Due acknowledge- 
ment must be made by the Author of the 
source of any special information. 


International Commission for 
Air Navigation 
The International Commission for Air 
Navigation, established by the Interna- 
tional Air Convention which governs Civ- 
il Aviation, have concluded a very success- 
ful Session in London. Sessions are held 
three times a year, in February, July and 
October, the first having taken place in 
Paris last July following the ratification 
on June lst of the Convention. signed on 
October 13th, 1919 in Paris. 
At this Second Session the following 
were among the subjects discussed :— 
(1.) The amendment of Article 
5 of the Convention, which pro- 
hibits, except by special and tem- 
porary authorization, the aircraft 
of a non-contracting State from 
flying over the territories of con- 
tracting States, proposed by the 
French delegates, was accepted in 
principle. This proposal is that 
individual agreements may be 
drawn up between them contract- 
ing and non-contracting States, 
authorizing international air com- 
munication between them provid- 
ed that the general regulations of 
the Convention are conformed to. 
It will now be necessary to obtain 
the ratification of this amendment 
by the various contracting States. 
(2.) The system of voting on 
the Commission, which gives a 
preponderance of votes to certain 
Great Powers, and therefore has 
tended to discourage other States 
from becoming Parties to the Con- 
vention, was reviewed at the re- 
quest of both the British and the 
Belgian delegations. The propo- 
sals for the removal of this diffi- 
culty was sympathetically received 
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by the whole Commission and will 
be explored by the several Goy- 
ernments before the next Session. 
(3.) Minimum international 
standards for airworthiness cer- 
tificates. 

(4.) The medical examination of 
pilots and other air personnel. 
(5.) A system under which air- 
craft registration letters and wire- 
less call letters would be the same. 
(6.) A revision of the regula- 
tions as to signals and log-books. 

The Third Session will be held in Brus- 
sels towards the end of next February 
on the invitation of the Belgian Govern- 
ment. 

Between the Sessions the Sub-Commis- 
sions Operational, Wireless, Meteorolog- 
ical, Medical, Legal, Maps continue their 
activities. 


Japan Institutes Aerial Mails 

Flights in Japan’s first air mail service, 
to run between Tokio and Osaka, a distance 
of 450 miles, were attended with fair 
success Noy. 3. The weather was perfect. 
One air postman flew from Osaka to 
Tokio in three hours. Another made the 
trip from Tokio to Osaka in four hours. 


Commercial Aviation in South Africa 

The South African Airways Co. (Ltd.), 
whose capital of £200,000 is being sub- 
scribed in England, has been organized to 
inaugurate commercial aviation in South 
Africa. Government assistance in the 
form of free training of pilots, free land- 
ing grounds, hangars and aerodromes when 
available, repairs and supplies at cost, as 
well as co-operation with the postoffice in 
the transmittal of letters and parcel post, 
is anticipated if the company attains a 
financial status satisfactory to the Govern- 
ment. 

It is intended at first to concentrate on 
the main route from Cape Town to Johan- 
nesburg, and the company hopes to com- 
mence operation by the end of 1922. This 
route will be worked in three relays with 
12 machines having Rolls-Royce engines. 
After establishing the main route, it is 
planned to extend the service from Johan- 
nesburg to Durban, a flight of three hours. 
It is proposed to run a Cape Town-Johan- 
nesburg-Pretoria service once daily in 
each direction, and the Johannesburg- 
Durban service twice daily each way, ex- 
cept Sundays and Holidays. 

Obstacles to the success of this project 
lie in the great distances and sparseness 
of population and in the high operating 
costs—Commerce Reports. 


Non-Stop Berlin-Moscow Flight 

Joachim Styllbrock, a German airman, 
recently accomplished a notable feat in 
aviation when he made a non-stop flight 
from Moscow to Berlin, a distance of 1,115 
miles, in 18 hours. He piloted a Fokker 
R-4, fitted with a Rolls-Royce engine, and 
had as his passengers the Russian repre- 
sentatives in Berlin, M. Krestinski, and 
two government officials. The machine 
traveled over the towns of Vyasma, 
Smolensk, Vitebsk, Polotsk, Dunaberg, 
Kovno, Konigsberg, and thence to Berlin. 


French Government Cooperation 

Vice Consul John F. Simmons, Paris, 
in a recent issue of Commerce Reports 
(U. S. Dept. of Commerce) states that the 
French Government renders very prac- 
tical assistance to airplane manufacturers 
in their efforts to develop new types of 
aircraft. The “Service Technique” out- 
lines the type of craft desired, and any 
manufacturer may submit a design, ac- 
cording to the conditions specified. If the 


manufacturer’s type is selected, the firm 
receives a trial order; and if the craft is 
successful the firm receives an additional 
order with the assurance that no manufac- 
turer will produce its type of craft without 
paying the firm a royalty. Thus each manu- 
facturer is induced to produce original de- 
signs, as he knows that quantity orders 
will be given to his firm and not to a rival 
who, not having had to bear the cost of 
egies might be able to underbid 

im. 

The “Service Technique” passes on all 
models, the tests being made at one of the 
best equipped laboratories in the world, 
located at Issy-les-Moulineaux. These 
laboratories are all new and the largest 
wind tunnel which has yet been constructed 
will soon be put into operation at Issy. 
Aviation is also encouraged by a large 
number of cash prizes offered by the Gov- 
ernment, the aero clubs, and various in- 
dividuals for flying feats. 

Announcement has been made by the 
French Aeronautical Chamber of Com- 
merce to the effect that the Aero Show 
will be held at the Grand Palais, Paris, 
from December 15, 1922 to January 2, 1923. 


New Scandinavian Record 
A new altitude record for Scandinavia 
(23,293 feet) was recently established by 
Lieut. Gottenburg of the Norweigan Army 
Air Service, accompanied by a passenger. 
Both were provided with oxygen appa- 
ratus. The former record was 16,732 feet. 


Airships Five Times Bigger Than Zeppe- 
lins 

Engineering data now available indicates 
that the next commercial airship will be 
monstrous in size, even to seven or eight 
times the size of present-day airships of 
the German type. Practice in the build- 
ing of giant airships has shown that there 
is continued advantage in increasing the 
cubic capacity of the gas containers, which 
means a smaller volume of gas per pas- 
senger carried, a smaller weight of fuel 
per passenger, which means a lower rate 
of transport. 


Recall the Schutte-Lanz of practically 
2,000,000 cubic feet capacity, 650 feet in 
length by 75 feet in diameter, carrying a 
useful load of 39 tons, driven by 1200 h. p. 
at a speed of 64 miles an hour. 

The useful load is 58 per cent of the 
total. The useful load of the Junker air- 
plane, probably one of the most efficient 
in this country, is 36 per cent of the total. 
There is no longer any argument as to the 
sphere of the airship for economical long- 
distance transportation. 

It is difficult to conceive the gigantic 
proportions of an up-to-date air liner of 
10 000,000 cubic feet capacity. 

This advantage in the continued increase 
in cubic contents persists as far as engi- 
neers have figured, and they have ex- 
tended their calculations to ships of over 
14,000,000 cubic feet of gas capacity, 
where nearly 3 passengers can be carried 
for every 39,000 feet of gas. 

However, Colonel Crocco, one of the 
greatest authorities in airship design, a 
pioneer experimentor in Italian aeronau- 
tics, states that there is “an optimum value 
of the ratio between the useful load and 
the total load at about 270,000 cubic metres 
(9554,490 cu. ft.), and that practically the 
increase of cubature beyond this limit and 
even up to it, hardly compensates for the 
greater commercial risk incurred by the 
ccncentration of tonnage.” 

In other words, it would be a better 
business proposition to operate two ships 
of 7,000,000 cubic feet than one of four- 


teen, 


The General Air Service, which pro- 
poses to operate three ships between New 
York and Chicago, figures on craft of the 
moderate size of 4,000,000 cubic feet, 
which is twice the size of the largest air- 
ship built to date. 


For a very complete bibliography of 
books on airships, see Army Air Service 
Information Circular (Aviation) No. 21, 
“Aeronautical Book and Magazine List,” 
available by reference only. 


Are German Aircraft Engines More 
Efficient ? 


Allied aircraft pilots who were pitted 
against the enemy in the World War, as 
well as automobile engineers and everyone 
looking to the economization of air travel, 
are interested in the test of the 185 h. p. 
B.M.W. and the 300 h.p. Maybach engines. 
These were made in the altitude chamber 
of the U. S. Bureau of Standards where 
conditions of temperature and pressure can 
be so controlled as to stimulate those of 
any desired altitude. Both engines ex- 
hibited excellent full-load efficiencies. 


The economy of the B. M. W. was 
found “superior to most engines tested 
thus far, even at a density corresponding 
to an altitude of 25,000 feet. Its low fuel 
consumption is. the outstanding feature of 
merit.” 


Economy of air transportation in dollars 
and cents of actual carrying costs is now 
of absorbing interest in the consideration 
of possible air routes. There is, too, the 
economy in flying at high altitudes, made 
possible by the supercharger and the ad- 
justable propeller. Every ounce saved in 
fuel means an increase in the useful “‘pay 
load.” 


While the efficiency 4 the engine is not 
the whole story, it is o. «terest to make a 
comparison between the best known 
American-built machine, the DH4 with 
Liberty engine—not motor—and the Ger- 
man-built all-metal Junker with the B. 
M. W. which has been flying in America. 


Characteristics 
DH4 Junker SL 


No. occupants 2 4 
Weight empty, Ibs. 2391 2317 
Useful load, inc. fuel 

and oil, Ibs. 1191 1288 
Weight loaded, lbs. 3582 3605 
H.P. about 1400 r.p.m 400 243 
Useful load per 

h.p., Ibs. 2.971 5.30 
Ground speed at about 

1400 r.p.m., m.p.h. 120 111 
Endurance, one charge, 

hours 2:0 5.30 


To arrive at a measure of efficiency, in 
a popular way, one can take the fraction 
111 over 120 (speed comparison) and 
multiply it by the fraction 5.30 over 2.97 
(load per h.p. comparison) and find that 
the DH4 is but 63 per cent as efficient 
as the Junker. 


True, the DH was not built as a pas- 
senger-carrier but as a certain type of war 
machine. But the fact remains that we 
have not in this country in actual service a 
machine that will outstrip the B. M. W. 
in economy of performance. 


With the present great interest in the 
possibility of passenger air lines and their 
expected stimulation through the proposed 
establishment of a federal bureau of civil 
aeronautics, the question of economy in 
actual cost per ton-mile is vital. 

Exhaustive information on the perform- 
ance of the Maybach and B. M. W. en- 
gines may be had in N. A. C. A. Reports 
134 and 135. 


“Technical Notes” of the N. A. C. A. 


vember issue of Aerial Age a com- 
plete list of the printed Reports of 
the National Advisory Committee for 

Aeronautics to that date. Following is a 

list of the “Technical Notes” of the Com- 

mittee. These are prepared in mi:neo- 
graphed form, frequently with photo- 
stated illustrations, but owing to limita- 
tions of funds and the processes of pub- 
lication, these are not always available in 
sufficiently large quantities to meet any 
very great demand. However, they may 
be found in a number of libraries or may 
be obtained on loan from the Committee, 
at the New Navy Building, Washington, 

iD), (C. 

These and other lists of Government 
documents are being printed by Aerial 
Age with the idea of making available 
either by possession or loan all possible 
information on aeronautics. 

New reports and notes of the Govern- 
ment and new books, of course, will be 
noticed from time to time in the pages 
of this journal. 

No. 

1 Notes on Longitudinal Stability and 
Balance, by Edward P. Warner, 
INAS Gent 

2 Airplane Performance as Influenced by 
the Use of a Supercharged Engine, 
by George de Bothezat, N.A.C.A. 

3 Notes on the Theory of the Accelero- 
meter, by Edward P. Warner, N.A. 
CA 


Vien has been printed in the No- 


4 The Problem of the Helicopter, by 
Edward P. Warner, N.A.C.A. 

5 Relation of Rib Spacing to Stress in 
Wing Planes, by A. F. Zahm, Bur- 
eau C & R, Navy Dept. 

6 Static Testing and Proposed Stand- 
ard Specifications, by Edward P. 
Warner, N.A.C.A. 

7 Notes on the Design of Supercharged 
and Over-Dimensioned Aircraft 
Engines, by Otto Schwager. Trans- 
lated from Technische Berichte, 
Vol Lil~-Seci25, iby George ade 
Bothezat, N.A.C.A. 

8 Duralumin, by E. Unger and E. 
Schmidt. Translated from Tech- 
nische Berichte, Vol. III, Sec. 5, 
iby Starr Truscott, Bureau C & R, 
Navy Dept. 

9 Theory of Lifting Surfaces. Part I, 
by L. Prandtl, 1918. Translated 
from the German and abstracted by 
W. Margoulis, N.A.C.A. 

Theory of Lifting Surfaces. Part II, 
by L. Prandtl, 1919. Translated 
from the German and abstracted by 
W. Margoulis, N.A.C.A. 

11 The Problem of the Turbo-Compres- 


10 


sor, by Rene Devillers. | Extract 
from ‘The Internal Combustion 
Engine.” Translated from the 


French by Paris Office, N.A.C.A. 

Recent Efforts and Experiments in 
the Construction of Aviation en- 
gines, by Otto Schwager. Trans- 
lated from the Technische Berichte, 
Viol.) III SNos 5. pyaneatism Ofnce: 
NAS CaaS 

Soaring Flight in Guinea, by P. Idrac. 
Translated from the French, by D. 
Ie BaconeeN. AGG 

Increase in Maximum Pressures Pro- 
duced by Preignition in Internal 
Combustion Engines, by S. W. Spar- 
row, Bureau of Standards. 

Tests of the Daimler D-IVa Engine 
at a High Altitude Test Bench, by 
W. G. Noack. Translated from 
Technische Berichte, Vol. III, Sec. 

1, by Paris Office, N.A.C.A. 


12 


13 


14 


15 


16 


es 


18 


19 


20 


21 


29 


30 
31 


Og 


33 


34 


35 


36 


37 


Experience with Geared Propeller 
Drives for Aviation Engines, by K. 
Kutzbach. Translated from Tech- 
nische Berichte, Vol. III, Sec. 3, by 
Starr Truscott, Bureau C & R, 
Navy Dept. 

Italian and French Experiments on 
Wind Tunnels, by William Knight, 
Paris Office, N.A.C.A. 

The Dynamometer Hub, by W. Stie- 
ber. Translated from Technische 
Berichte, Vol. III, Sec. 6, by Tech- 
nical’ Stath,=e NeA.c. Ae 

The Steadiness Factor in Engine Sets, 
a Margoulis, Paris Office, N.A. 
(CIN 

Notes on Specifications for French 
Airplane Competitions, by W. Mar- 
goulis. Translated from French, 
by Paris Office, N.A.C.A. 

Drag or Negative Traction of Geared- 
Down Supporting Propellers in the 
Downward Vertical Glide of a Heli- 
copter, by A. Toussaint. Resume 
translated from the French, by Paris 
Office, N.A.C.A. 

The Photographic Recording of Small 
Motions, by F. H. Norton, N.A.C.A. 

Horizontal Buoyancy in Wind Tun- 
nels, by A. F. Zahm, Bureau C & R, 
Navy Dept. 

Development of the Inflow Theory 
of the Propeller, by A. Betz. Re- 
sume translated from the German, 
by Paris Office, N.A.C.A. 

Center of Pressure Coefficients for 
Aero foils at High Speeds; by 
Walter S. Diehl, Bureau of Aero- 
nautics, Navy Department, Wash- 
haverterel, AD) (C. 

A Variable Speed Fan Dynamometer, 


by Karl D. Woods, Bureau of 
Standards. 
Instrument for Measuring Engine 


Clearance Volumes, by S. W. Spar- 
row, Bureau of Standards. 

Loads and Calculations of Army Air- 
planes, by Stelmachowski Trans- 
lated from Technische Berichte, Vol. 
III, No. 6, by Office of Naval In- 
telligence, U.S. N. 

Progress made in the Construction of 
Giant Airplanes in Germany during 
the War, by A. Baumann. Resume 
translated from the German by 
Paris Office, N.A.C.A. 

Design of Recording Wind Tunnel Bal- 
ances, by F. H.. Norton, N.A.C.A. 
Crippling Strength on Axially Loaded 
Rods, by Fr. Natalis. Translated 
from Technische Berichte, Vol. III, 
No. 6, by Prof. Pawlowski, Univer- 

sity of Michigan. 

Causes of Cracking of Ignition Cable, 
by F. B. Silsbee, Bureau of Stand- 
ards. 

The Effect of the Nature of Surfaces 
on Resistance, as Tested in Struts, 
by Dr. Ing. C. Wieselsberger. Trans- 
lated from Zeitschrift furF& M, 
Feb. 28, 1920, by Paris Office N.A.C. 


A. 

The 300 HP Aviation Engine, by Dr. 
A. Heller. Translated from Zeit- 
schrift des Vereines Deutscher In- 
genieure, Paris Office, N.A.C.A. 

The Optical Wing Aligning Device of 
the Langley Field Tunnel, by F. H. 
Norton, N.A.C.A. 

N.A.C.A. Langley Field Wind Tunnel 
Apparatus. The Tilting Manometer, 
by F. H. Norton, N.A.C.A. 

The Determination of the Effective 
Resistance of a Spindle Supporting 
a Model Aerofoil, by W. E. David- 
son and D. L. Bacon, N.A.C.A. 
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39 
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41 


42 


43 


45 


47 


49 


50 
51 
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53 


58 


59 


Measurements of Rudder Moments on 
an Airplane During Flight, by Ing. 
V. Heidelberg. ‘Translated from 
Zeitschrift fur F & M, Vols. 21 and 
22, by Paris Offfice, N.A.C.A. 

High Thermal Efficiency in Airplane 
Service, by S. W. Sparrow, Bureau 
of Standards. 

Effect of the Reversal of Air Flow 
upon the Discharge Coefficient of 
Durley Orifices, by Marsden Ware, 
N.A.C.A. 

Influence of Span and Load per 
Square Meter on the Air Forces of 
the Supporting Surfaces, by A. Betz. 
Translated from Technische Berich- 
te Volo I, Sec 49 bys tee Dien: 
Bureau C & R, Navy Dept. 

The Determination of Downwash, by 
Lt. Walter S. Diehl, Bureau C & R, 
Navy Dept. 

Note on the Resistance of Polished 
Cylinders (and Cylindrical Wires) 
with Generatrices Perpendicular to 
the Air-stream, by A. Toussaint. 
Translated from the French by 
Paris Office, N.A.C.A. 

On the Resistance of Spheres and 
Ellipsoids in Wind Tunnels, by D. 
P. Riabouchinsky. Translated from 
Bulletin of the Aerodynamical In- 
stitute of Koutchino, by Paris Of- 
fice, N.A.C.A. 

Extract from a Report on the Re- 
sistance of Spheres of Small Di- 
ameter in an Airstream of High 
Velocity, by Capt. Toussaint and Lt. 
Hayer, Translated from the French 
by Paris Office, N.A.C.A. 

Theory of the Ideal Windmill, by 
Wilhelm Hoff. Translated from the 
German by Paris Office, N.A.C.A. 

Recent European Developments in 
Helicopters, prepared by Paris Of- 
‘hee, NVA.CA. 

Airplane Superchargers, by W. G. 
Noack. Translated from Zeitschrift 
des Vereines Deutscher Ingenieure, 
1919, page 995, by Office of Naval 
Intelligence, Navy Dept. 

On the Resistance of the Air at High 
Speeds and on the Automatic Rota- 
tion of. Projectiles, by D. Riabouch- 
insky. Translated from the French 
by Paris Office, N.A.C.A. 

The Gordon Bennett Airplane Cup, 
1920, by W. Margoulis, N.A.C.A. 

Airplane Balance, by L. Huguet. 
Translated from “La Vie Tech- 
nique and Industrielle,’ May, June, 
July, 1920 by Paris Office, N.A.C.A. 

A New Method of Testing Models in 
Wind Tunnels, by W. Margoulis, 
N.A.C.A. 

Similitude Tests on Wing Sections, 
by H. Kumbruch. Translated from 
wee by D. L. Bacon, N.A. 

The Factors that Determine the Mini-- 
mum Speed of an Airplane, by F. 
H. Norton, N.A.C.A. 

Airplane Crashes; Engine Trouble. 
A Possible Explanation, by S. W. 
Sparrow, Bureau of Standards. 

The Development of German Army 
Airplanes During the War, by Wil- 
helm Hoff. Translated from Zeit- 
schrift des Vereines Deutscher In- 
genieure, 1920, P.493, by Office of 
Naval Intelligence, Navy Dept. 

‘The Caproni Seaplane, by Max Munk, 
N.A.C.A. 

Absolute Coefficients and the Graphi- 
cal Representation af Aerofoil Char- 
acteristics, by Max Munk, N.A.C.A. 

The Dynamometer Hub for Testing 
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Propellers and Engines During 
Flight by O. Enoch. Translated 
from Zeitschrift fiir F & M, Vol. 
X, No. 19, by Paris office, N.A.C.A. 

On a New Type of Wind Tunnel, by 
Max Munk, N.A.C.A. 

Performance of a Vane-Driven Gear 
Pump, by R. H. Heald, Bureau of 
Standards. 

The Problem of Fuel for Aviation 
Engines. Lecture given by Prof. 
Kutzbach, of Dresden, Scientific 
Collaborator of the Adlershof Aero- 
nautical Laboratory. Translated by 
Paris Office, N.A.C.A. Edited by 
W. S. James, Bureau of Standards. 


The Employment of Airships for the 
Transport of Passengers, by Um- 
berto Nobile. Translated trom 
Giornale dei Genio Civile, Anno 
LIX, 1921, by Paris Office N.A.C.A. 

IN SAG AG Recording Air Speed 
Meter, by F. H. Norton, N.A.C.A. 

Langley Field Wind Tunnel Appara- 
TS Dyn) aeleee Bacon Nene © A, 

Gottingen Wind Tunnel for Testing 
Aircraft Models, by L. Prandtl. 
Translated from Berichte und Ab- 
handulungen der WGL, Sept., 1920, 
by N.A.C.A. 

Ground Influence on Aerofoils, by A. 
E. Raymond, Massachusetts Insti- 
tute of Technology. 

The Hydrodynamics of Eddies, by 
A. Betz. Translated from Zeit- 
schrift fiir F & M, July 15, 1921, by 
N.A.C.A. 


An Investigation on the Effect of 
Raked Wing Tips, by F. H. Norton, 
N.A-C.A. 

The Effect of Staggering a Biplane, 
by F. H. Norton, N.A.C.A. 

Experiments with Slotted Wings. 
Three articles translated from Zeit- 
schrift fiir F & M, July 30, 1921, by 
N.A.C.A. 

Ameroid Investigations in Germany. 
Abstract from the German by M. D. 


Hersey, Massachusetts Institute of 
Technology. ; ; 


The Choice of Wing Sections for Air- 
planes, by Edward P. Warner, Sec- 
retary, Committee on Aerodynamics, 
INZA: 2A; 

Mutual Influence of Aerofoil and 
Propeller, by L. Prandtl. Translated 
from Ergebmsse der Aerodynamis- 
chen Versuchsanstalt zn Gottingen, 
by N.A.C.A. 

Effects of Varying Relative Vertical 
Position of Wing and Fuselage, by 
L. Prandtl. Translated from Erge- 


bmsse der Aerodynamischen Ver- 
suchsanstalt zn GOttingen, by N.A. 


A Mechanical Device for Jllustrating 
Airplane Stability, by F. H. Norton. 


A Preliminary Investigation of a New 
Method for Testing Aerofoils in 
Free Flight, by F. H. Norton. 


Impact Tests for Woods, by Bureau 
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of Standards. 

Effect of Aerofoil Aspect Ratio on 
the Slope of the Lift Curve, by 
Walter S. Diehl, Bureau of Aero- 
nautics, Navy Department. 

The Dead Weight of the Airship and 
the Number of Passengers that can 
be Carried, by Col. Crocco. Trans- 
lated from Rendiconti dell ‘Istituto 


Sperimentale Aeronautico, Septem- 
ber, 1920, by Paris Office, N.A.C.A. 


Langley Field Wind Tunnel Appara- 
tus. Pt. I, Regulators for Speed of 
Wind Tunnel Drive Motor. Pt. II, 
A Vernier Manometer with Adjust- 
able Sensitivity, by D. L. Bacon. 

Notes on the Construction and Testing 
of Model Airplanes, by Walter S. 
Diehl, Bureau of Aeronautics, Navy 
Department. 

Theory of the Propeller, by A. Betz. 
Translated from the German by the 
N.A.G.A. 

New Data on the Laws of Fluid Re- 
sistance, by C. Wieselsberger. Trans- 
lated from the German by N.A.C.A. 

Air-Force and Three Moments for 
F-5-L Flying Boat, by Aeronautics 
Staff, Construction Department, 
Navy Yard, Washington, D. C. 

Surface Area Coefficients for Airship 
Envelopes, by Walter S. Diehl, 
Bureau of Aeronautics, Washington 
LK 

Hydrostatic Test of an Airship Mod- 
el, by Aeronautics Staff. Construc- 
tion Department, Navy Yard, Wash- 
ington, D. C. 

Report of Test of Oil Scraper Piston 

* Ring and Piston Fitted with Oil 
Drain Holes, by Aeronautical En- 
gineering Laboratory, Navy Yard, 
Washington, -D. C. 

The Choice of the-Speed of an Air- 
ship, by Max M. Munk, N.A.C.A. 

Sylphon Diagrams. Methods for Pre- 
dicting their Performance and Pur- 
poses of Instrument Design, by H. 
N. Eaton and G. H. Keulegan, Bur- 
eau of Standards. 

Notes on Propeller Design—I: The 
Energy Losses of the Propeller, by 
Max M. Munk, N.A.C.A, 

Full-Scale Determination of the Lift 
and Drag of a Seaplane, by Max 
M. Munk, N.A.C.A. 

The Background of Detonation, by 
S. W. Sparrow, Bureau of Stand- 
ards. 

Notes on Propeller Design—II: The 
Best Distribution of Thrust over a 
Propeller Blade, by Max M. Munk, 
NACA 

Notes on Propeller Design—III: ‘The 
Aerodynamical Equations of the 
Propeller Blade Elements, by Max 
M. Munk, N.A.C.A. 

Notes on Propeller Design—IV : Gen- 
eral Proceedings in Design, by Max 
M. Munk, N.A.C.A. 


97 N.A.C.A. Control Position Recorder, 
by F. H. Norton, L.M.A.L. 

*—Reports not yet issued. 

98 Notes on the Design of Latticed Cel- 
umns Subject to Lateral Loads. By 
Charles J. McCarthy, Bureau of 
Aeronautics, Navy Dept. 

99 Notes on the Standard Atmosphere. 
By Walter S. Diehl, Bureau of 
Aeronautics, Navy Dept. 

100 Theory of the Slotted Wing. Lecture 
by A. Betz. Translated from 
“Berichte und Abhandlungen der 
Wissenschaftlichen Gesellschaft fiir 
Luftfahrt,” No. 6, 1922 by N.A.C.A,. 

101 Comparing Maximum Pressures in 
Internal Combustion Engines. By 


S. W. Sparrow and Stephen M. Lee, 
Bureau of Standards. 


102 Skin Frictional Resistance ot Plane 
Surfaces in Air. Abstract of Re- 
cent German Tests, with Notes. By 
Walter S. Diehl, Bureau of Aero- 
nautics, Navy Department. 

103 Simple Formula for Estimating Air- 
plane Ceilings. By Walter S. Diehi, 
Bureau of Aeronautics, Navy Dept. 

104 Notes on Aerodynamic 
Rectilinear Motion. 
Munk, N.A.C.A. 

105 Notes on Aerodynamic Forces—II. 
Curvilinear Motion. By Max M. 
Munk, N.A.C.A. 

106 Notes on Aerodynamic Forces—III. 
The Aerodynamic Forces on Air- 
ships. By Max M. Munk. N.A.C.A. 

107 Structural Safety during Curved 
Flight. By A. Rohrbach. Translated 
from the German by N.A.C.A. 

108 The use of Multiplied pressures for 
automatic altitude adjustments. By 
Stanwood W. Sparrow, Bureau of 
Standards. 

109 The Twisted Wing with Elliptic Plan 
Form. By Max M. Munk N.A.C.A. 

110 The effect on rudder control uf slip 
stream, body, and ground interfer- 


ence. By H. I. Hoot and D. L. 
Bacon, L.M.A.L. 


(Concluded from page 602) 
the afternoon several of the planes held 
a thirty mile race. Mr. and Mrs. T. Ell- 


wood Allison entertained the army and 
navy officers and the officials of the Aero 


Club at a luncheon at their home near 
the field. 


Rear Admiral L. M. Nulton Command- 
ant of the Philadelphia who attended with 
his staff also made an address. 

W. H. Sheahan, 
lst Vice President, 


(Concluded from page 600) 
compartments for the occupants, filled with 
fresh air of sea level density and there will 
be noticed no more discomforts than those 
of the every day Pullman while the ad- 
vantages of air travel are startling. No 
click of the wheels over rail joints, speeds 
with trade winds of 200 or more miles an 
hour, no noise but the rush of air, no 
changing, panorama of Brobdingnagian pro- 
portions spreading out below. 


Forces—I. 
By Max M. 
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American Gliding Contests 


N ANSWER to an invitation extended 

by the Chamber of Commerceof Daytona, 

Florida, to the Aero Science Club of 
America, the first gliding and soaring flight 
competition in motorless airplanes in the 
United States will be held at the Ormond- 
Daytona Beach during next January. “The 
Aero Science Club of America has ac- 
cepted,’ said Stanley Yale Beach, its sec- 
retary, to-day, “and has forwarded the in- 
vitation to the Aero Club of America and 
the National Aeronautic Association. The 
Aero Science Club will be glad to conduct 
the meet and hopes for an unequalled par- 
ticipation. We hope to make some new 
world records in gliding flight. The contest 
will be open to everybody. Motorless fly- 
ing is true flying and nothing could be 
more effective in stimulating interest in 
aviation.” 

In the invitation from the Daytona 
Chamber of Commerce received yesterday 
it was stated that a thousand dollar trophy 
had been donated for the first American 
contest. It is hoped to add substantially 
to this inducement by other trophies and 
cash prizes. The National Aeronautic As- 
sociation has expressed its interest in the 
matter and has given its assurance of co- 
operation. 


The invitation was extended by the 
Daytona Chamber of Commerce after 
consideration of a report on the suitability 
of the Ormond-Daytona Beach for the 
proposed contest. 

“In considering the enterprising offer of 
the Daytona Chamber of Commerce,” said 
Mr. Beach, “the Aero Science Club of 
America took into consideration the fact 
that it would be necessary to wait until 
next summer if a meet were to be held 
near the great centers of population in the 
North. Such a delay would be deplorable 
in the face of the encouragement given 
to air flight in Europe. The Aero Science 
Club will urge the heartiest participation 
by all the Army and Navy fliers, airplane 
manufacturers, technical schools, indepen- 
dent fliers and its own members.” 


Although the Ormond-Daytona Beach 
has no hills such as were taken advantage 
of during the contest in Germany, sand 
dunes offer the finest place of all from 
which to glide, as was proven by the fact 
that all the early experimenters here, such 
as Octave Chaute, Avery, Herring and 
the Wright Brothers used them. Orville 
Wright was one of the first men to develop 
the art of gliding, although he has not 
flown a glider since he soared over a sand 
dune at Kitty Hawk for ten minutes in 
1911 in a fifty-seven mile-an-hour gale. 

As long as every one flies under the 
same conditions, it does not matter whether 
the starting point is high or not. To hold 
a competition it is only necessary to have 
a suitable spot. Without doubt, Ormond- 
Daytona Beach will be a first rate place 
to hold a contest for the reason that a 
strong breeze from the sea generally pre- 
vails in which some of the machines would 
be able to make true soaring flights. 

In the event there is no breeze, trials 
can be made by towing by autos on the 


beach, each glider being towed a certain 
distance and at a given speed. The same 
should be done on the Indian River for 
the sea planes, or off shore when the sea 
is smooth for such craft as will stand 
the waves. 

Long soaring flights can be made on the 
ccast as well as inland. The flight of 
Capt. E. P. Raynham, an English aviator, 
of an hour and fifty-three minutes on 
October 17th, the second day of the Lon- 
don Daily Mail contest, was made with a 
simple monoplane of his own construction. 
Captain Raynham came to the meet with 
little expectations. He had hoped to re- 
main in the air for three minutes. He re- 
mained for almost two hours. So little 
did he expect to do any soaring that his 
controls were so inconveniently arranged 
that by the end of the flight he was quite 
exhausted from holding them. 

It is possible to soar over the water in 
one of these gliders as well as over the 
land, as shown by the recent experiments 
of Glenn H. Curtiss the inventor of the 
flying boat. There are many who are eager 
to compete in a glider contest, and at Or- 
mond-Daytona Beach they will have their 
chance. 


Model ‘‘D’’ Orenco 


Following is a description of the Model 
“D” Orenco built by a student of the 
Shenandoah Valley Academy, Winchester, 
Va. 


Dimensions 
Span upper 30” 
Span lower 2714" 
Gap 4414” 
Chord Sp! 
Length o.a. 214%" 
Height 84” 
Propeller 9” dia. x 814” pitch 
Wings 

The upper wing is built as one unit, the 

spars being continuous throughout the 


length of the wing. This plane is built 
up of 19 balsa ribs, in which holes were 
cut for the spars which were inserted, and 
the ribs spaced 1%” apart thereon. The 
front spar is centered 13/16” from the 
leading edge, and the rear spar is 214” 
from it. The front spar is 3/16” x 5/32”, 
while the rear spar is slightly smaller, ow- 
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Model “‘D” Orenco built by an Aerial Age reader 
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ing to the narrowness of the ribs at that 
point. 

Ailerons are on the upper plane only, and 
these measure 74” x 1%”. The spars at 
the ailerons are beveled, providing a much 
neater hinge. 

The lower planes are built up of 8 ribs 
each, and both wings have an edging of 
reed slightly less than 3/32” in diameter. 

All of the struts are streamlined, and 
the fastenings for the wires are of alumi- 
num, but a couple of turns of No. 32 
gauge steel wire about the spar at each 
connection will be found much stronger 
and efficient, although it does not look as 
much like the real thing. 

The covering is of very fine silk, doped 
and varnished. Wing section used is U. 
Sp dats INKos, SY 

Fuselage 

This is constructed in the usual way. 
At the rear, a permanent fastening is 
made of the tail-skid and a rear post for 
the fin, thereby eliminating wires from 
the empennage. 

The pilot’s head-rest is of aluminum, 
as is the cowl containing the cockpit for- 
ward to the motor. Here balsa wood has 
been used, cut to the form shown in the 
photographs, by which the outline of the 
dummy Wright motor could be most easily 
adhered to. Small paper tubes are used 
to simulate exhaust pipes. 

The radiator is cut from soft pine, and 
may be taken out. It is attached to the 
motor-stick, whose only other connection 
with the body is made by a piece of #34 
wire about the center of the upper cross- 
piece at the back of the cockpit. Ten 
strands of 1/16” square rubber proved to 
be of enough power to fly the model R. 
O2G: 

A piece of aluminum forms the under 
cowl, extending from the radiator as far 
back as the entering edge of the lower 
wing. 

A small cap of balsa was placed on the 
propeller hub recently, which is not in- 
cluded in the length of the fuselage as 
given above. 

Landing Gear 

This is made of spruce, and is 4” x 1%” 
except about the axle, where the joint was 
made at the vertex of each “V”, and the 
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proper curve required a greater width. A 
rounded oblong hole 1/3” x 1%” is provided 
for the floating axle, which is held in 
position by small rubber bands. Two 
cross-braces are used, also streamlining the 
axle. 

The wheels are 2%4", covered with fabric 
and doped, being perfectly flat on the in- 
side, but the fabric raised 34” at the hub 
on the outside. 

The tail-skid fairing is balsa, while the 
hinged skid itself is of hard-wood with 
rubber shock-absorber. 

Empennage 

The fin is fastened to a post 4” square 
which is attached permanently to the fuse- 
lage, and is made up of balsa wood ¥%” 
thick and is covered and doped. 

The rudder is made up in the usual way, 
with an edging of 3/32” reed, except that 
the upper rib which forms the lower edge 
of the balanced portion is built of two 
pieces of thin spruce %” x 1/32”, one of 
which goes on either side of the 4%” round 
bar forming the hinge of the rudder. 

The stabilizer has only the forward spar 
continuous and running through the fuse- 
lage. Its ribs are of 4%” x 1/32”, and 
pass on both sides of the spar, meeting 
at the entering and trailing edge, giving it 
a double-cambered surface, as in a portion 
of the rudder. It is adjustable, and has 
3/16” play at the entering edge, as the spar 
is the only piece which enters the body. 


The elevator, being single acts as a 
good brace for the rear of the stabilizer. 
It is easily built of one 1%” round bar at 
the front, and edged with 3/32” reed, held 
in place by four 1%” square balsa strips. 


General 


The entire fuselage, fin, and balanced 
portion of the rudder are given a coat of 
olive-drab enamel. The machine has the 
regulation U. S. Army insignia. 


All doped surfaces, stabilizer, elevator, 
wings, and wheels, and all exposed wood, 
i. e., struts, landing-gear and propeller, are 
Valspared. Recently, however, the wings, 
elevator and_ stabilizer were enamelled 
cream. 


The performance last summer proved far 
better than the builder had expected; it 
won first place among other scale models 
of the C. M. A. C. in Washington. It 
seemed balanced almost perfectly without 
moving the wings in the slightest, or 
changing the position of any of its surfaces, 
which is somewhat unusual for a scale 
model in which all dimensions of its pro- 
totype have been strictly adhered to. One 
great help is the solid block of balsa in the 
nose above the top longerons. 

In flying against a 6 or 7 mile wind, its 
tail rises almost immediately, and it is 
off the ground before it has run 15 feet. 
It then rises at a good angle, and when 
the power gives out, lands easily. 


Gliding and Soaring Flight 


The gliding and soaring flights occupy- 
ing the attention of Europe and America 
are the modern experimenters best means 
of bird-flight study. Gliding was practiced 
in the early days of aeronautics as the first 
step toward flying. When the motored 
glider or aeroplane became a reality, glid- 
ing was for a time quite abandoned as 
merely an elementary principle which 
needed no further development. Now it 
may seem odd for even professional pilots 
again taking up the sport of gliding and its 
later development, soaring, yet there are 
very good reasons for the return, as we 
shall see. 

Perhaps the greatest benefit to be de- 
rived by the accomplishment of true soar- 
ing flight is economy of power. Now altho 
man soon learned to fly through the air 
faster than any bird, the fact remains 
that man requires considerably more power 


in proportion to his accomplishment 1 


speed. Of course the original problem 
was to fly at no matter what cost. Once 
the pioneers of aviation demonstrated that 
flight was possible, the tendency was to in- 
crease the speed of flight. It was found 
that for motored flight that safety lies in 
speed, up to a certain point. Therefore 
we have had speed development, best 
evidenced in the army Curtiss Racer which 
flies at more than four miles a minute. 

It is not supposed that the glider, or 
soaring “sail-plane”, will supplant the mod- 
ern aeroplane any more than yachting 
would be expected to do away with the 
motor boat. But each has a purpose to 
serve. 

To return to the early use of the glider— 
man learned to balance himself in the air, 
found out about air currents and the effects 
of the atmosphere on his craft and tested 
the value of various bird-like wing struc- 
tures. When the powered glider came into 
existence, attention was directed principal- 


ly toward perfecting the engines and the 
controlling mechanisms. Much research in- 
to the fundamental principles underlying 
flight was set aside in many instances be- 
cause of the pressing demands of physical 
development. This is clearly brought out 
in the fact that from the time of the first 
flight, aircraft development made consider- 
ably greater progress in the same period of 
time than the automobile industry. 

We are approaching the limit in speed 
for aircraft of the type we are familiar 
with today. Still there remains the econo- 
my factor, and it is through our gliding 
and soaring experiments that we must look 
for the solution of the low powered air 
vehicle which will rival the automobile in 
economy, ease of maintenance and opera- 
tion. 

In order to appreciate the problems and 
difficulties confronting the designer of 
motorless aircraft, it is well to touch upon 
some of the distinctions, principles, laws 
governing the various types of craft under 
consideration. 


The Glider 


The glider is the simplest form of air- 
craft. It comprises a surface which re- 
tards the downward movement caused by 
gravity, resolving it into a forward move- 
ment. In a glider, the path of flight is 
continually downward and forward due to 
gravity and pressure of air on the wings 
respectively. The most efficient glider is 
that in which the rate of descent is slowest. 
The gliding angle, therefore, is the angle of 
descent, and the greater this angle, the 
better the glider, for it means that greater 
ground may be covered in descending from 
a given altitude. 

Birds glide at the rate of about 12 to 1; 
that is, for each foot of elevation, the bird 
skims forward 12 feet, with no power other 
than the action of gravity. The modern 


aeroplane, when the motor is stopped be- 
comes a natural gliding machine, and while 
tending always earthward it may travel 
forward in straight or circling paths at a 
rate of 8 feet for each foot of elevation. 
In other words, it moves forward eight 
times as fast as it does downward, assum- 
ing an angle of descent in that particular 
relation. Therefore a flat gliding path 
is desirable in any machine as it makes 
possible a wider choice of landing terri- 
tory. 

A glider, or aeroplane in which the 
motor is stopped, must descend at a rate 
of speed not less than that determined by 
its lift in relation to its weight, although 
for making a landing at predetermined 
places, within gliding distance the control 
surfaces permit of increasing this angle at 
will. In this manner, the angle of descent 
may be said to be variable, altho having 
a definite minimum angle. 

With this in mind, it is easily seen how 
the gliding angle effects the range of action 
of an aeroplane in coming to the earth— 
a plane with a gliding angle of only 6 to 
one, beginning a glide at 100 feet, has 
available to itself a circular plot of ground 
1200 feet in diameter, that is, 600 feet in 
radius, in which to affect a landing. On 
the other hand, a machine capable of glid- 
ing at an angle of 8 to one has a wider 
choice in selecting its landing place, as it 
may glide to any point within a 1600 foot 
circle below. Taking this 100 foot altitude 
for a comparison of two ships as this, we 
find that the plane which glides at 8 to 
one actually has square feet more 
of ground in which to land. The amount 
of territory included by the flat-angle 
glider is proportionately greater from 
higher altitudes. 

In gliding experiments, the glider is 
launched from an altitude, preferably a 
sloping hillside. Gravity carries it down- 
ward as it glides forward. Balance is 
maintained by the operator shifting the 
weight of his body slightly from side to 
side or fore and ait. In the more profi- 
cient gliders, controls similar to the con- 
ventional aeroplane are used. 

A glider, then, may travel not further 
than a definitely fixed distance which is de- 
termined by its weight and altitude. Its 
field of operation is therefore limited. 

There is another form of glider which 
has recently come to public notice. This 
is the “towed” glider—one which is towed 
through the air by means of a powered 
vehicle. Glenn H. Curtiss has designed a 
glider of this type. It has been success- 
fully towed by a high speed motor boat 
and on another test was towed by a flying 
boat. The tests showed that “air-trailers” 
may become an important factor in future 
development of the glider. 

Where a glider is towed through the 
air, the force which pulls the machine for- 
ward takes the place of the power sup- 
plied by gravity, and inasmuch as the pull- 
ing force is forward instead of downward 
(as in the case of gravity) greater lift 
is obtainable, and therefore horizontal and 
even lifting flight may be accomplished 
as long as the pulling force continues. 
As soon as the towing wire is released, 
and the forward pull discontinues, the “air- 
trailer” becomes a true glider and descends 
slowly under the influence of gravity 
gliders or “air-trailers” may be developed 
into soaring planes or “sail-planes’’. the 
characteristics of which are exceedingly 
more complex. 


The “Scaring Plane’”’ 
The soaring plane may travel in all dir- 
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ections, with or against the wind. It may 
rise and dip as various air currents are 
encountered. Altho it is acted upon by 
gravity, the peculiar forces utilized by its 
wings has greater effect than gravity, there- 
by making lifting possible. 

All concurring air flows around a wing, 
(as the wings of a soaring bird) is not 
known, but there are some basic laws and 
phenomenon at the disposal of the sail- 
plane designer. Tests have shown the paths 


followed by air passing around a wing. 


surface. Wings of differing contours, di- 
rect the air flow in different ways, some in 
such a way that they cause more lift 
than others. : 

The lifting effect is produced by the 
distribution of air flow over the wing. The 
top side of a wing is arched, with its 
highest point near the front. Air passing 
over the wing (or the wing passing through 
the air, which has the same effect) is 
divided, some being directed above the 
wing and some below it. The air in pass- 
ing over the curved upper surface is, we 
might.say, “thinned out” or rarified to 
some extent. The air below the wiry 
curve remains at about the same density, 
and therefore the result is that the wing 
finds less resistance. above than below, and 
lifting occurs. The phenomena is really 
more complicated than this explanation 
might indicate, but it gives a general idea 


of the function of the curved wing. f 

It will be seen, then, why so many wing 
contours have been experimented with. 
Each has its own peculiar traits and con- 
stant research is necessary to determine 
the contour most suitable to the work at 
hand. ; 
As the lift required for soaring is de-_ 
rived from the movement of the air, natu- 
rally there can be no soaring in calm 
air. As soon as all movement of air ceases 
soaring quickly ceases and only gliding is 
possible. This explains the reason. that 
certain localities have been selected by the 
German soaring plane experimenters, hilly 
places where air currents are almost con- 
tinually in motion. 

Air currents heated by the sun’s rays re- 
flected from the earth, seems to help 
the lift of: a soaring plane. It is a fact 
that in warmer climates, birds are observed 
to soar continuously all day, depending ab- 
solutely on the air currents which becom- 
ing heated and rise, thereby giving motion 
to the air which in turn imparts the neces- 
sary lift to the wings. Soaring birds are 
unknown in cold climates. It has been ob- 
served that soaring is less common as 
darkness approaches in temperate climates, 
strengthening the theory that warm air cur- 
rents are ah important requisite for soar- 
ing. 

(To be continued) 


A Model of the Avro 
“Baby”? Aeroplane 


The model of the Avro “Baby Green” 
aeroplane was made from plans appearing 
in AERIAL AGE, September 1920 by 
Bruce Allan Mapes of Brooklyn. This 
ship won the London Aerial Derby, of 
that year and also flew from London to 
Turin, Italy a distance of 650 miles in 9% 
hours, using only 20 gallons of petrol. 


Dimensions of model: 


Overall Length 26%” 
Overall Height 10%” 
Wingspread 3734" 
Wing Chord 578" 


Above: 
Mapes 


An Avro “Baby” model by Bruce 
Below: A 5 H.P. air-propelled ice 
sled built by H. B. Tonking. 


Gap 634" 
Size of Prop. Diam. 2g 
Size of Wheel ay 
Weight 12 ounces 
Wing Curve Sloane 


The fuselage is built up from 5/32” 
longerons of spruce, and made in the 
standard fashion. I made the fuselage 
extra strong to stand a good deal of knock- 
ing around. The Turtle Deck is built up 
of Balsa wood framework. Forty feet of 
tg” flat rubber supply the motive power. 
The landing gear is made from 4” round 
reed, with a streamline fairing of Balsa 
wood. Three inch wooden disc wheels with 
rubber tires are used with 1/16”. 

The outside of the wheels are covered 
with very thin silkand doped. This givesa 
very good streamline effect. The method 
of doing this is: the rubber tire is removed 
and glue or shellac is put on around the 
rim where the tire was. Spread the silk 
over the wheel and put on tire again. 
When the tire is on pull the silk through 
the opposite side and stretch it evenly all 
around. When the glue has set, dope the 
silk several times and you will have a fine 
streamline disc wheel. This may be done 
on both sides. The landing gear is also 
shock absorbing. The nose piece is painted 
on to correct form. The radiator cowling 
being painted on. The radiator is put on 
with white ink, on a black piece of card- 
board. This is glued on the front, and 
then the radiator cowling being painted all 
around gives it a good effect. A twelve 
inch propeller is used. 

The tail group is constructed in the usual 
manner with 3/32” reed for the edges, and 
t%" square pine for the frame work. The 


tail surfaces are movable but not from the. 


pilots cockpit, as in any other models. The 
tail skid is of %4” round reed. 

The wings are made up of 3/32” reed 
for the leading and trailing edges, ribs 
being made of Balsa wood, with Sloane 


Wing Curve. The ribs of the middle wing 
is for strength. The wing spars are of 14” 
section and ribs fastened next the fuselage, 
are made of 1/16” three ply veneer. This 
spruce, slipped through holes in the ribs: 
at the correct points and glued in place.. 
There are’8 ribs in each lower wing and 
7 in each upper wing, and four ribs in the: 
M. -W.:S.: The struts are 3%” x 3/32”. 
spruce and streamlined. The middle Wing: 
Section Struts are raked outward. The 
wires are really very thin fishing cord.’ 
I think this is better than wire, and is: 
neater and stronger, it is always taut. 


The entire model is covered with bamboo 
paper, and doped with bamboo varnish. The 
cowling, landing chassis, tail skid and all 
struts are finished in light blue, the rest 
of the machine in natural color. The total 
weight is 12 ounces. 


Models Built by Aerial Age Readers 


The Curtiss JN4-D model built lone RE 
Hopkins, E. 6th Ave., Redfield, S. Deis 
not intended to fly but the construction of 
the large machine is carried out in detail. 
- was built to the scale of an inch to the 

oot. 


The wings are made in five sections. 
Spars are of spruce, the ribs are of bass- 
wood and are webb construction to 
secure lightness and to take internal brac- 
ing wires. Three-ply veneer is glued to 
the entering edge of the wings to make 
it. rigid-at these points and to keep the 
covering from pulling in between ribs. 
Each upper plane is composed of 18 ribs 
and each lower 14 ribs. There are two 
stringers thru each wing to secure stif- 
ness. The wings are covered with silk and 
finished a light brown. 


' The inter-plane bracing is the same as 
on the large machine. 

The fuselage is built up like the large 
machine and braced internally with wire, 
using small aluminum fittings painted 
black. Seats are leather-padded and have 
safety belts with small buckles. The fol- 
lowing instruments are mounted upon the 
mahogany instrument board in the rear 
cockpit: clock, compass, tachometer, air- 
speed indicator, altimeter, and oil gauge. 

In the rear cockpit there is a throttle 
lever, switch and hand operated pump 
that will really pump. The gasoline tank 
is made of three pieces of brass joined by 
soldeirng. A miniature gasoline gauge 
screws on the tank above the cowling. 
Edges of the cockpits are padded with 
leather. 


The engine is a dummy OX-5 and is 
mounted in the engine bed by four small 
bolts. The crankcase is of wood. The 
cylinders were made out of rifle bullets 
of the type used in the army. Small 
valves and rocker-arms were soldered 
on the tops. The exhaust pipes are of 
brass tubing. Intake pipes and a dummy 
magneto are mounted between the 
cylinders. Cylinders and crankcase are 
painted aluminum. The engine cover can 
be easily removed by unhooking four small 
lips which hold it tight. The inspection 
doors swing on two aluminum hinges and 
are held closed by aluminum clips. 

The propeller is eight inches in diameter 
and is made in five laminations. Radiator 
is of wood painted gold, the radiating 
surface being lined with ink. 

It is equipped with dual controls. Each 
elevator aileron and the rudder are hinged 
by three aluminum hinges. The control 
horns are of aluminum. 

The tail skid and under-carriage are 
equipped with elastic shock-absorbers. 
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CURTISS AEROPLANE & MOTOR CORPORATION 
GARDEN CITY, &. I, NEW YORK 


Faster than Human ever flew — 


and Valspar helped! 


ADDRESS REPLY 
To 
GARDEN CITY 


CABLE 
“CURT:SAERO" 


WESTERN UNION COOK 


Messrs. Valentine & Company 
New York City 


Gentlemen: 


Oct. 17, 1922 

New honors for Curtiss Planes! First four 
places in the Pulitzer Trophy classic, with the 
winner averaging 206 M.P.H. over the 160 mile 
course—a new world’s record. That was October 


14th at Selfridge Field, Michigan. 


The four racing aeroplanes built by Curtiss for 
the Army and Navy, which made such astonishing 
records during and after the Detroit Races, were 


finished with Valspar. 
The high speed for which they were designed 


requires that special attention be directed toward 
minimizing skin friction. In this connection Valspar 
was selected. Not only did it serve to lessen the 
resistance and contribute to the speed, but at the 
same time the two Army-Curtiss Racers which won 
first and second places were voted the most attract- 
ively finished planes in the race. 


October 16th another record went crashing, 
Lieut. R. L. Maughan, winning pilot in the 
Pulitzer contest attained the terrific speed of 
248.5 M.P.H. over the one-kilometer course. 
Two days later Brigadier General Mitchell set 
an official world’s record of 224.05 M.P.H. on 
a cuetventcrnly! the same course. 
CURTISS AEROPLANE & MOTOR CORP. 


OTe 


Secretary and Treasurer 


How important a part Valspar played in these 
victories is disclosed by the accompanying letter 
from the Curtiss Aeroplane and Motor Company. 
100% waterproof, weather-proof and wearproof, 
Valspar is in a class by itself. It has no equal. 


Le 


MMO 


VALENTINE’S VALENTINE & COMPANY 


L SP F R Largest Manufacturers of High-grade Varnishes in the World 


ESTABLISHED 1832 
The Varnish That Won't Turn White 


New York Chicago Boston Toronto 
London Paris Amsterdam 


W. P. FULLER & Co., Pacific Coast 
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Jupiter Radial Air-Cooled Engine 


is the only aero engine in the world which 
has passed the Type Tests of both the 
British and French Air Ministries 


The French Official 
Report States: 


“The 5 tests of 10 hours 
were carried out without 
stop of any sort. 

‘Nothing to report. The 
engine behaved itself per- 
fectly. There were no 
replacements of any sort 
in the course of the trials. 


“It is regrettable that this 
test stops at 50 hours; 
this duration could have 
been doubled, which 
would have been a still 
better testimony to the 
engine.” 


BRITISH AIR MINISTRY TYPE 
Test, September, 1922 


The Jupiter engine was the first air-cooled en- 
gine to pass this test, which comprised 50 
hours’ endurance test at 90 per cent. full power, 
one hour high speed, one hour high power, 
runs for power curve, etc. At the conclusion 
of these tests one hour was run at full throttle 
at 1,775 r.p.m., averaging 442 B.H.P., and 
one hour at 1,840 r.p.m., averaging 450 B.H.P. 


FRENCH AIR MINISTRY TYPE 
Test, JUNE, 1922 


The tests carried out at Gennevilliers included 
five non-stop runs of 10 hours each duration, 
the first half-hour of each period at full power, 
9% hours at 90 per cent. full power, with 2 
minutes at full power at the close of each 
period. The average power recorded at the 
beginning of the periods was 413 B.H.P., and 
at the end 420 B.H.P. 


The oil consumption was only 10% pints per 
hour, and for the first time in the history of 
the French official tests the whole of the 
tests were carried out in 10-hour periods 
without adjustments or replacements of any 


kind. 


The Bristol Aeroplane Company, Ltd. 
FILTON — BRISTOL 
Cables:—Aviation BRISTOL 


December, 1922 
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Contracts Still 
Available to 
Responsible Dealers 


In the field of commercial aeronautics the PETREL is unique in design 
and construction, in performance, and in economy of maintenance and opera- 
tion. 


It was designed and developed by Thomas H. Huff, whose experience 
since 1915 in aircraft production, during the war in aeronautical engineering 
in an advisory capacity with the U. S. Air Service, and after the war in direct 
connection with the Naval Aircraft Factory, has qualified him to lead the way 
in progressive aeroplane design. 


The PETREL has been a gradual, certain evolution. During nearly 
two years of its development careful selections and alterations have been 
proved by test, and have brought it to its present state of high efficiency. 


The PETREL is manufactured by workmen old in the best traditions 
of aircraft production, and proud of their craft. Every smallest part is selected 
from the same source, and worked on the same benches, by the same hands, 
which construct Huff Daland aeroplanes for Army and Navy, under direct 
government inspection and supervision. 


The PETREL has been tested, own and accepted by the Air Service. 
It is the only commercial aeroplane in production in this country of which 
this statement is true. Its simple design, its freedom from wires and turn- 
buckles, and its rigidly braced fuselage combine to cut maintenance costs to 
the bone and assure a plane whose correct alignment and absolute rigidity 
are limited only by its long life. And its superior performance gives you more 
speed or more distance per unit of power expended than you can get with 
any other three place aeroplane in existence. 


Its specifications and performance with full load are guaranteed: 


OX5 Motor Hispano Motor 
Span 31’ 00” 31’ 00” 
Height 9’ 00” 9’ 00” 
Length 24’ 00” 24’ 00” 
Weight Empty 1125 Pounds 1215 Pounds 
Useful Load 735 Pounds 750 Pounds 
Radius 300 Miles 350 Miles 
Climb in 10” 4500 Feet 8000 Feet 
Ceiling 12000 Feet 18000 Feet 
Maximum Speed 90 MPH 110 MPH 
Minimum Speed 35 MPH 38 MPH 


“Sturdy Simplicity” 


HUFF DALAND AERO CORPORATION 


(Sole Distributors ) 
1018 Commerce Bldg., Kansas City, Mo. 
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When the Seals 
Come, Buy Them 


LITTLE before Christmas, 
you will be offered some 
Christmas Seals. Keep them and 
use them on envelopes and pack- 
ages. Send a check or money 
order to cover the small sum 


they cost. 


When you do this, you help in 
the fight against tuberculosis. You 
help save human lives. Your help 
goes where help is most needed— 
to the house that is clouded with 


the threat of death. When the 


seals come, buy them. 


FOR HEALTH 


Stamp Out Tuberculosis 
with Christmas Seals 


THE NATIONAL, STATE, AND LOCAL 
TUBERCULOSIS ASSOCIATIONS 
OF THESUNITEDSSTALES 


(| des 
Nae 
YO 


OM leet i: 


+ CLEVELAND 


BOSTON 


MOTOR REBUILDING 


CYLINDER GRINDING 
ALUMINITE PISTONS 


Iron Pistons, Piston Pins and Rings. 


COMPLETE MOTORS 


Parts for all airplanes and motors. 
Finest equipment in U.S. for motor work 


GREEN ENGINEERING COMPANY 


Dayton, Ohio 
Main St., at Burns 


(Concluded from page 604) 
NOTE: Testing and Experimental Work at College Park, Md., 


discontinued December 31, 1921. 

IVERHEAD CONSISTS OF: 

Department Overhead 

Office Ferce and Watchmen 

Motor Cycles and Trucks 

Rent, Light, Heat, Power, Telephone and Water 

Radio 

Testing and Experiments at College Park 
MAINTENANCE CONSISTS OF: 

Miscellaneous 

Mechanics and Helpers 

Repairs and Accessories 


Warehouse 
FLYING CONSISTS OF: 
Gasoline and Oil 


Pilots 

SERVICE AND UNIT COST 

Gal. ime Cost Cost 
Month of Miles per per 

Gas Hr. Min. Flown Hour Mile 
1921 
Jtaliytabeters,«, eters 48,625 1644 26 148684 66.76 0.73 
INGSUSta he ole elads 47,818 1696 30 149432 63.06 0.71 
September 43,953 166728 (07 148099 6173 0.7) 
October’ <.55. 46,469 HE) ee? 158971 68.58 0.77 
November .).... 41,758 O02 ees L 143145 Tava’ 0.82 
Decempen seme 39,576 INS SZA8) 141256 76.17 0.84 
1922 
Exoko ebay Momichora 38,755 1491 22 137687 78.15 0.85 
February, eer 34,343 1274 58 118084 68.15 0.74 
March) trmenrecke 41,532 1640 20 150664 58.35 0.64 
April Asse rerrs 37,810 1453,) 53 134003 56.06 0.60 
Maly: sis. ils yey sues 41,022 1585 eae 39 149285 50.22 0.53 
Witte! p Siewenc teers 40,970 1668 09 147955 47.05 0.53 
Totals & 
ASV.ELARES meentenee 205,631 19036 53 1727265 63.83 0.7035 

COST PER MILE 

1921 
Month Overhead Flying Maintenance 
uth yo. svete eWe ous ateichers us: Slee erste 18 Be) oa 
PAUIpTISED petelaretaletelctons rele oilers 16 22 33 
Septembers Bence caus rae 17 ral a2 
October Wieser scetecera eskerteraneus 20 .20 37 
November at 2 trantiecleciers «ras 20 eal 41 
December: Guse« ott eiscoeie meade 20 21 42 
1922 
WERENS? “timo o moc ce clo oDas 20 -20 45 
Pebruanye acct ticles ain aeae 21 .22 31 
March? 2 aceeetae sake ater 16 19 29 
AL Tora HAR e airoteeielel ss cases re collale Rate entre ts / 21 22 
IMArY veo wreecsieteate tors Kole eue. sramaathe 15 .19 19 
SLIT Oa ara) cetrraets yon este ei svenelereterete 17 19 ibe 
IAVET ARES mlsee el aiele anicerst siete 1783 2058 3194 
Total .7035 


PAUL HENDERSON, 
Second Asistant Postmaster General 


World Records Established 
At Detroit 


How the Fastest Aeroplane 
in the World Was Built 


Silencing Aircraft 


~ Flying (n California 


TORPEDO PLANES HIT THE 
ATLANTIC FLEET! 


A DEMONSTRATION OF THE IMPORTANT 
PART AERONAUTICS WILL PLAY IN 
FUTURE NAVAL WARFARE 


25 CENTS A COPY 


“FOREMOST IN THE AIR” 


oe 


The Wright E-3 Alert 
250 H.P. at 2000 R. P.M. 
Weight . . . 475 Pounds 


DRIVING FORWARD 


Wright Engines, now serving the 
purposes of peace and commerce, 
continue to “blaze the trail” as 
they did throughout the war. 
This organization is ever look- 
ing forward to the day of greatly 
increased travel by air; constantly 
experimenting, constantly labor- 
ing on new designs and always 


WRI 


striving to develop an improved 
product. 

Each one of the several active 
models of Wright Engines repre- 
sents the last word in engine de- 
velopment and design, and when 
newer and better refinements are 
to be made in this field, Wright 


will make them. 


GH T 


AERONAUTICAL CORPORATION 


PATERSON, NEW JERSEY, U.S.A. 
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Jupiter Radial Air-Cooled Engine 


is the only aero engine in the world which 
has passed the T ype Tests of both the 
British and French Air Ministries 


The French Official 
Report States: 


“The 5 tests of 10 hours 
were carried out without 
stop of any sort. 

“Nothing to report. The 
engine behaved itself per- 
fectly. There were no 


replacements of any sort 
in the course of the trials. 


“It is regrettable that this 
test stops at 50 hours; 
this duration could have 
been doubled, which 
would have been a still 
better testimony to the 
engine.’ 


BRITISH AIR MINISTRY TYPE 
Test, September, 1922 


The Jupiter engine was the first air-cooled en- 
gine to pass this test, which comprised 50 
hours’ endurance test at 90 per cent. full power, 
one hour high speed, one hour high power, 
runs for power curve, etc. At the conclusion 
of these tests one hour was run at full throttle 
at 1,775 r.p.m., averaging 442 B.H.P., and 
one hour at 1,840 r.p.m., averaging 450 B.H.P. 


FRENCH AIR MINISTRY TYPE 
Test, JUNE, 1922 


The tests carried out at Gennevilliers included 
five non-stop runs of 10 hours each duration, 
the first half-hour of each period at full power, 
9’ hours at 90 per cent. full power, with 2 
minutes at full power at the close of each 
period. The average power recorded at the 
beginning of the periods was 413 B.H.P., and 
at the end 420 B.H.P. 


The oil consumption was only 10% pints per 
hour, and for the first time in the history of 
the French official tests the whole of the 
tests were carried out in 10-hour periods 
without adjustments or replacements of any 


kind. 


The Bristol Aeroplane Company, Ltd. 
FILTON — BRISTOL 
Cables:—Aviation BRISTOL 
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CURTISS FIRST again! 


Lieutenant R. L. Maughan, U. S. A., won the Pulitzer Trophy in the Army- 
Curtiss Racer No. 2—Average speed 205.8 m. p. h., for the 160 mile course. 


SECOND 


Lieutenant L. J. Maitland wins second place in the Army-Curtiss Racer No. 


1, speed for the entire course at the rate of 198.8 m. p. h. 
THIRD FOURTH 


The Navy wins again. This 
time the Navy-Curtiss 
Racer No. 1 (which won 
the Trophy: Race last year) 
piloted by Lieutenant H. 
J. Brow, U. S. N., came 
third, at a speed of 193.8 


miles an hour. 


Ensign A. J. Williams, 
pilot, U. S. N., flying the 
Navy-Curtiss Racer No. 2, 
finished fourth in the race 
at a speed of 188 m.p.h., 7 
miles an hour faster than 
his nearest competitor. 


100 PER CENT PERFORMANCE 


Four Curtiss Racers were entered in the Detroit event——All four com- 


pleted the flight without mishap and each one beat the existing world’s 
speed record. 


And now the United States holds the officially recognized international 
speed record, made by Brig. General William Mitchell on October 17th 
in an Army-Curtiss Racer— 


SPEED 224.05 MILES AN HOUR 


p mw 12 


The Curtiss D-Twelve 375 H. P. 
engine with which the two Army- 
Curtiss Racers are powered. 


CD 


The Curtiss CD-Twelve 375 H. P. 
engine, used in both Navy- 
Curtiss Racing Aeroplanes. 
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Advertising 
in this department 
10c a word 
$2.50 minimum 


Classified Advertising 


All orders must be accom- 
panied by post office money 
order or certified check. 


. Air Service 
ALLEN E. PECK 
Patent Attorney 


Pacific Bldg., Washington, D. C. 


| PsN Ee US Air Se 


AVIATOR WISHES POSITION AS PILOT. 


Just graduated from flying school. Salary 
no object. References. Address Edward Lor- 
ence. 124 East 5th St., Connersville, Ind. 


AIRCRAFT BARGAINS—Dope $1.00 gallon. 
Linen 75¢ yard. LeRhone motors $100.00 
“Hall-Scott.” “A7A” $150.00 OXX6 $300.00 
OX5 motors and parts lowest prices. Specify 
needs. Will quote you. Ostergaard Aircraft 
Works, 4269 North Narragansett, Chicago. 
Special ‘‘Aerodrive”’ (Fuselage body) Sled 
blueprint only 50¢. 


FOR SALE—Following aeroplanes ready to 
fly; Thomas-Morse Scout (new) OX5 motor, 
$600.00. French Spad Scout, 220 H.P. Hispano 
motor (new) $400.00. Hiendrick Scout OXS5 
motor, $800.00. Standard J-1 (new) OX6 motor, 
$1000.00. E. J. Bond, 609 Main St., Houston, Tex. 


WANTED—Three new Standards ready for 
OX5’s, F. O. B. storage point, price must be 
right. Also good pilot wishes position. Ardie 
Miller, 632 W. Main St., Benton, Ill. 


FOR SALE—New M. F. flying boat, 3 seater, 
with new 100 H.P. OXX6 motor installed, 
ship completely tuned up and ready for flight 
$1200.00. Address Box 685, c/o Aerial Age, 
5942 Grand Central Terminal, New York 
City. 


EX-ROYAL AIR SERVICE FLYING OFFI- 
cer over 2500 hours, 25 types land and sea, in- 
structor on British and French aerodromes, 
had active service, also ferried and tested. 
Flown commercially HSzL and Avros, desires 
connection with financially responsible air- 
craft company. Answer with all particulars 
to R. J. Smith, 860 Bush St., San Francisco, Cal. 


PROPELLERS—New OX5 Flottorp copper- 


tipp, Hispano, Liberty, Curtiss Navy, etc. 
Single $10.00 each. Lots of 25 $4.00 each. 
Parachute $50.00. Moore, 60 Richfield Ave., 
Buffalo, New York. 


JN4D in good flying condition $650.00. Will 
teach purchaser to fly. Erle Smiley, 
Seward, Nebr. 


STANDARD NEW MOTOR delivered 500 
miles free $700.00. Jennies new $850.00. 
Wilde’s Airplane Co., Charlottesville, Va. 


CURTISS SEAGULL—Equipped with C-6 
motor, used about twenty hours; mechanically 
perfect; looks like new. Price reasonable. 
Inquire Owner, 1308 Marine Trust Bldg., 
Buffalo, N. Y. 


FOR SALE—M-F boat, flown 100 hours. 
Cut for four passengers—absolutely perfect 
condition. Extra brand new Curtiss OXX6 
motor. Spare tail group, struts, wires, pro- 
pellers, etc. Will demonstrate at any time. 
Price $1500.00 J. M. Corbett, 35 Central Sq., 
Somerville, Mass. 


FOR SALE—New Austrian Daimler 250 
H.P. motor with magnetos and _ carburaters 
$500.00. Also new Austrian Hero 250 H.P. 
motor with mags. and carburetors $400.00. O. 
W. Pearson, Jr., Troy, Ohio. 


$800.00.JN4 plane worth $1200.00. Will 
trade for good car or_ seaplane. Arthur 
Caron, 47 Bremer St., Manchester, N. H. 


0X5 PROPELLERS, radiators, Zenith car- 
buretors $12.00 each. Shock cord 3¢ ft. 
Axles $2.00; landing gear struts $1.75 each; 
wing struts $1.50. Wing covers $10.00; pro- 
pellers pullers $2.00; propeller hubs $4.00; 
new OX5 motors for sale or trade; dope 5 gal. 
$6.00. Everything new. Canuck in _ perfect 
condition $650.00. North Central Aviation 
Co., Marceline, Mo. R. W. Shrock Mgr. 


FOR SALE—New Liberty motors and parts, 
reasonable price, immediate shipment. Also 
OX5 cylinders and parts. Address Grant 
Motor Co., 912 E. Grand Blvd., Detroit, Mich. 


AEROPLANES—1 J.N.D. Curtiss. 2 wreck- 
ed planes, lots of accessories. Will sell all at a 
bargain. Matheim, Anthony, Kans. 


AT LAST! YOUR CHANCE! to learn to fly 
and get into aviation. Don’t fail to write for 
particulars to Varney Aircraft Co,, Peoria, Ill. 


WANTED—Siddeley Puma: 24C horse power 
motor complete for spare motor. Please write 
particulars, history, compression rate and price. 
Are not interested in high price motor. Please 
address replies to Box 689, c/o Aerial Age, 
5942 Grand Central Terminal, New York City. 


FOR SALE—Must and will sell at a bargain 
the following Curtiss Orioles K6 motors, Cur- 
tiss Mountain Oriole K6, Jennies, spare K6 
and OX motors, complete list of parts. Every- 
thing Ar shape guaranteed. Muskogee Air- 
craft Co., Muskogee, Okla. 


FOR SALE—Rumpler C4 five passenger 
aeroplane with extra motor and two extra sets 
wings unassembled $1500.00. New Standard 
Ji with 180 H.P. Hsso ready to fly away 
$1500.00. Standard J1 good as new with 160 
Mercedes unassembled $1000.00. OXX6 motor 
$200.00. Hispano Suiza motor 180 H.P. 
magnetos and carburetors $400.00 each. O. W. 
Pearson, Jr., Troy, Ohio. 


AVIATION NEEDS EXPERTS—You can 
earn $2,000.00 to $10,000 a year. I guarantee 
your success under special training plan. 
Write immediately. L. B. Coombs, Chief 
Engineer, Central Airplane Works, 3254 Lincoln 
Ave., Chicago. 


FOR SALE—80 Waltham 8 day aeropiane 
clocks brand new at $7.50 each which is one 
half the wholesale price. S. Stein, 135) A St., 
N. E., Washington, D. C. 

CURTISS H 180 Hispano motor. Flown 20 
hours, needs little work. For quick sale 
oe Address O. W. Pearson, Jr., Troy, 

io. 


TWO LAIRD SWALL V. S. very reasonable, 
one absolutely new with CXX6 motor, other 
only 25 hours. Will take Standard Jl as part 
payment on one. R. H. Boettcher, 4334 N. 
Mozart St., Chicago, Ill. 


PRICED FOR IMMEDIATE SALE—Standard 
J1, 3 passenger equipped with 150 H.P. Hispano 
motor just top overhauled, excellent condition, 
Total motor time 32 hours. Mahogany ‘instru- 
ment boards in both cockpits. Plane in daily 
operatin at our airdrome. Will refinish to suit 
Price $1500.00 complete. R. S. Fogg, Concord 
customer. Must be seen to be appreciated. 
Price $1500.00 complete. R. S. Fogg, Concord 
Aircraft Co., Concord, N. H. 


FOR SALE—New Flying Boat, 2-seater, has 
mahogany planked hull, new OXX6 motor 
and double dep. control. Will sell for less 
than half cost for cash. Herbert Wacker, 
R. R. No. 4, Mt. Cleniens, Mich. 


FLYING INSTRUCTION. Ten lessons, 20 
minutes (airtime) each, four weeks ground 
schooling included, $100.00. Curtiss planes. 
Army pilot instructors. Write, wire, or come 
ahead. We’re ready. Aviation Engineering 
Co., Lawrence, Kansas. 


$600.00 will buy a Curtiss V2 200 H.P. motor, 
new, and one Standard J.1 fuselage and land- 
ing gear in first class condition; f. o. b. Louis- 
ville, Ky. F. Raymer, 123 South G St., 
Hamilton, Ohio. 


MODEL AEROPLANES AND SUPPLIES— 
Let us supply you. Send for our latest catalog. 
10c brings it to you. Wading River Mfg. Co., 
672-AB. Broadway. Brooklyn, N. Y. 


FOR SALE—Beardmore 160 H.P. 6 cy!. motor 
with hub. Used fifteen hours. Cost $650.00 
new, sell for $200.00. Geo. H. Ortlieb, 595 West 
End Ave., New York City. 


STANDARD SCOUT 80 H.P. LeRhone, new, 
single seater, spares, $550.00. Liberty 400 H.P. 
$600.00. Curtiss OXs, just overhauled, $250.00. 
JN4D landing gear, complete, $50.00. Roy 
Jungclas, 117 West Pearl Street. Cincinnati, O. 


PLANES OF ALL KINDS 
1 to 5 seaters—$450.00—$2500.00 
27 SOLD IN 5 WEEKS—THEY MUST 
BE GOOD 
Chamberlin Aircraft 
Hasbrouck Heights N. J. 


CALIFORNIA WHITE OAK OXS5 PRO- 
PELLERS $12; new wings newly covered $75; 
new OXs motors $250.00; AA grade linen 80c 
yd. 5 gal. guaranteed nitrate dope $9.25. 
Floyd J. Logan, 716 W. Superior, Cleveland. 


FOR SALE—350 H. P. Packard Liberty motor 
with heavy trimming. Gears and generator 
attached in good condition, 27 hours, used, 
will sell rights. Owner, 1364 Westfield St, 
West Springfield, Mass. J. H. Allen. 


OX5 PARTS—A complete line of new OXS5 
parts packed in their original containers. 
For sale at remarkably low prices. 8 cylin- 
ders $32.00, 8 connecting rods $8.00. 8 exhaust 
valves $2.40, 8 intake valves $1.60, OXs5 pro- 
pellers $10.00, new 26x4 casings $3.00 ear. 
81-D-2 Berling Magnetos new 26x4 casings 
$3.00 each, 81-D-2 Berling mMagnetos new 
$20.00, spark plugs $0.25 each lot of fifty. 
JN4D aeroplanes $600.00. All F.O.B. Wash- 
ington, D. C. Get our prices on JN4-A-B-C 
and D parts. Special prices in large 
quantities. Rosenfield Aircraft Co., 1341 W 
Street N. W., Washington, D.C. 


YOUNG LADY WING WALKER and aerial 
acrobat, two years experience desires con- 
nection with company or aviator, for exhi- 
bition flying in California or South this 
winter. Address Box 690, c/o Aerial Age, 
5942 Grand Central Terminal, New York City. 


JN4Ds WITH NEW OX5 MOTOR $1250.00 
Buffalo. Floyd J. Logan, 716 West Superior, 
Cleveland, Ohio. 


FOR SALE—Curtiss JN4D aeroplane with 
engine $435.00. Absolutely good condition. 
Near New York. Better wire ‘Aviator’, 
5216 Trumbull Ave., Detroit, Mich. 


NEW GUARANTEED OX5 MOTOR, radia- 
tor, propeller, undercarriage and JN parts, 
all new. Sacrifice for quick sale. Make 
offer. Parts at Westbury, L. I. W. Silvern, 
163 Greene St., New York City. 


NEW 180 H.P. MERCEDES STANDARD Ji 
FOR SALE. Outfit has been tested out by 
six hours flying. Performs fine with two 
passengers and pilot. In strictly first class, 
condition. Will sell for $2200.00 as it is 
rigged and ready for air if taken at once 
before hangar is built. Write or wire for 
full description and photographs of ship. 
Also will sell 6 cylinder Beardmore motor, 
160 H. P. just overhauled, good condition 
$250.00 Lylew I: 


Hostetter, 
Pike Co., Mo. 


Frankford, 


FOR SALE—1 JN4D, used, excellent condi- 
tion, 90 H.P. 8 cylinder Curtiss OXs5 motor 
crated ready for immediate shipment $200.00 
F.0.B. cars, Americus, Ga. New Haven 
Trading and Mfg. Co., New Haven, Conn. 


HISPANO-SUIZA MOTORS, 159 H.P. ready 
to install, Jz Standard airplanes in crates, 
Exceptional bargains if taken before moving 
from Houston. International Investment 
Co., San Antonio, Tex. 


FOR SALE-—Spherical balloon completely 
equipped; 35,000 ft. capacity. Had one flight 
only. As good as new. Can be had at 
bargain if purchased at once. John R. Gam- 
meter, Portage Heights, Akron, Ohio. 


WANTED—Canuck fuselages and 80 H.P. 
LeRhone propeller hubs. J. V. Dallin, 5819 
Angora Terrace, Philadelphia, Pa. 


FOR SALE—Aero motor cheap, (Kemp) 6 
cyl. 60 H.P. air-cooled. Over. Val. 1150 Rev. 
P.M. Bosch mag. like new. Sacrifice. 
A. E. Marek, 11216 Quincy Ave., Cleveland, O. 
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THE ELIAS COMMERCIAL BIPLANE 


Carries 5 passengers 


IF YOU ARE CONSIDERING A COMMERCIAL 
AERONAUTIC PROJECT LET US GIVE YOU THE 
DETAILS OF THIS REMARKABLE BIPLANE. 


Contractors to G. Elia s & Bro. Inc. Most advanced 
U. S. Navy AIRCRAFT DEPARTMENT types of 
U. S. Army Buffalo, N. Y. Airplanes 


Cox Klemin Aircraft Corporation 


Consulting, Designing & Constructing Engineers. 


Contractors to U. S. Navy, U. S. Army Air Service, U. S. Air Mail. 
College Point, L. I., N. Y. (23 min. from Penn. Sta.) 


M.F. FLYING BATS 


The very best craft for the Winter Season in the South. 


Purchasers can secure delivery of boats without motors at Pensacola, Fla., and ob- 


tain from us installation specifications and accessories, enabling them to fit out these 
boats at the lowest possible expense. 


| PRICES FOR OUR REMAINING BOATS 
MF, without engine, f.o.b. Philadelphia or Pensacola, Fla.......... $675 
MF, two seater with OXX6 motor, ready for flight, f.0.b. College Point. $1975 


MF, three seater with 150 or 180 H.P. Hispano, ready for flight, f.o.b. 
Colleges Point’ s «0.0 ca oahl van ee ee $3500 


November, 1922 
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PLYWOOD 


Water Resistant Panels 


Made According to 


Government Specification 
Any Size or Thickness 


New Jersey Veneer Co. 


Paterson, N. J., U.S. A. 


HARTSHORN STREAMLINE WIRES 


Assembled with Hartshorn Universal Strap Ends make 
the Ideal Aeroplane Tie Rods—diminished wind resist- 
ance insuring greater speed. ; 

This fact was proved in the speed test for the Pulitzer 
Trophy. Four of the first five ships were equipped with 
Hartshorn Streamline Tie Rods. 

Write for circular A-1 describing our Wires and Strap 
End Fittings. 


STEWART HARTSHORN CO. 
250 FIFTH AVENUE, NEW YORK 
Established 1860 


Statenient of the ownership, management, circulation, etc., required by 
the act of Congress of August 24, 1922, of Aerial Age published monthly 
at New York, State of New York, County of New York, for October 
et O22: ’ 

Before me, a Notary Public in and for the State and county aforesaid, 
personally appeared G. Douglas Wardrop, who, having been duly 
sworn according to law, deposes and says that he is the Editor of the 
Aerial Age and that the following is, to the best of his knowledge and 
belief, a true statement of the ownership, management, (and if a daily 
paper, the circulation), etc., of the aforesaid publication for the date 
shown in the above caption, required by the Act of August 24, 1912, 
embod‘ed in section 443, Postal Laws and Regulations, printed on the 
reverse of this form, to wit: 

1. That the names and addresses of the publisher, editor, managing 
editor, and business managers are: . 

Publisher: Aerial Age Co., Inc., 5942 Grand Central Terminal, New 
Werk, Editor: G. Douglas Wardrop, 5942 Grand Central Terminal, 
New York. Managing Editor: None. Business Manager: G. Douglas 
Wardrop, 5942 Grand Central Terminal, New York. 

2. That the owners are: (Give names and addresses of individual 
owners, or, if a corporation, give its name and the names and ad- 
uresses of stockholders owning or holding 1 per cent or more of the 
total amount of stock.) 

Aerial Age Co., Inc., 5942 Grand Central Terminal, New York. 

G. Douglas Wardrop, 5942 Grand Central Terminal, New York. 

3. That the known bondholders, mortgagees, and other security holders 
owning or holding 1 per cent or more of total amount of bonds, mort- 
gages, or other securities are: (If there are none, so state.) 


NONE 


4. That the two paragraphs next above, giving the names of the 
owners, stockholders, and security holders, if any, contain not only 
the list of stockholders and security holders as they appear upon the 
books of the company but also, in cases where the stockholder or 
security holder appears upon the books of the company as trustee or 
in any other fiduciary relation, the name of the person or corporation 
for whom such trustee is acting, is given; also that the said two 
paragraphs contain statements embracing afhant’s full knowledge and 
belief as to the circumstances and conditions under which stockholders 
and security holders who do not appear upon the books of the company 
as trustees, hold stock and securities in a capacity other than that of a 
bona fide owner; and this afhant has no reason to believe that any 
other person, association or corporation has any interest direct or in- 
Birect in the said stock, bonds, or other securities than as so stated by 
him, 

5. That the average number of copies of each issue of this publica- 
tion sold or distributed, through the mails or otherwise, to paid sub- 
scribers during the six months preceding the date shown above is—— 
(This information is required from daily publications only.) 

f G. Douglas Wardrop, Editor. 

Sworn to and subscribed before me this 26th day of September, 1922. 
Daniel F. Nugent, Notary Public, Queens County, 206. My com- 
mission expires March 30, 1923. Certificate filed in New York Co. 97. 


Johnson Airplane & Supply Co., Dayton, Ohio. 


“The Aeronautical Department Store” 

Where you can get practically anything in ‘‘AERONAUTICAL 

SUPPLIES & ACCESSORIES” from the raw material to the finished 

parts of ‘“‘PLANES and MOTORS” at lowest prevailing prices. 
rite fcr our new list No. 4 ready for mailing now. 

REMEMBER THIS, the material advertised or listed in our catalog is brand new and 

guaranteed and ready for immediate delivery at our OWN FIELD IN DAYTON. 


To Save Time and Money Order From Us First, We Know You Will be Satisfied. 


NEW MOTORS Landing gears with all fittings 30.00 
OX 5 Complete in box..... Landing gear struts Dee or 


80 H. P. LeRhone complete 150.00 GANUC Kare crescrcsyerseorsisasveascstssdascussse 2.00 
300 H. P. Fiat complete........ 400.00 Landing gear strut sockets D 
MOTOR PARTS: OX5 or -¢ oy 2.40 
Intake! (eValVes....tss-cevcasesssvescerias ancy .25 26 xX 5.00 
Exhaust valves. .50 Cord casings 26 X 4. 3.50 
Rocker arm _ bushin -05 750 X 125 Wheel with 
Water outlets any cylinde 1.00 GROW IDCs. ssecacesszesssngrcasscetiosvassescs 23.75 
OS TIME SES ieeevcrcetereceossscseeescs 8.50 900 X 200 Wheel with tire 
Gaskets, intake or exhaust.. 15 and a 098,00 
Water pumps complete. 5.00 Wind 
Piston a 3.00 Canuck 3.50 
Piston pin.. .65 Tail skid complete assembly 
Piston  rings.. 30 FOLD LD COs: .sasetoses cteee su dererseseo tins 9.00 
Engine bed bolts 10 Dee Side cowls right or left ea 10.00 
Propeller hub complete. 5.00 Canuck side cowls right or left 
Propeller wrenches ea..... .50 each 7.50 
Propeller pullers complete.. 2.50 Top cowls Dee or Canucek.......... 5.00 
Socket or crowsfoot wrench...... .50 Bottom cowls Dee 2 piece both 1.50 
Spark plug wrench double end -50 Control wires Aileron complete 
CARBURETOR PARTS: seat; Di 8.00 
1.00 Control wires ler 
75 GER DD eiveccenvenc scosauiousaperecscesrseusews 2.00 
Br) Struts wing or Center section.. 2.00 
50 Cabane strut assembly with all 
* ~50 WANGS Wasoce-avastevceresdnpeacsasarketeeadesarcee 5.00 
Fibre washers all sizes..............+. .05 MISCELLANEOUS: 
MAGNETO PARTS: Berling. Daylight Fireworks smoke 
Distributor finger assembly...... 5.00 trails 3.50 
Interrupter block assembly.... 6.00 Daylight Flag bombs PF 3.50 
Interrupter housing cap. .80 Complete holders with electric 
Collector rush................ 25 SOB wn caatevsuancesscetarouseesceduvutrstecbaceers 6.00 
Brush holder assembly... 3.00 (for holding smoke trails) 
Cable terminal mag end _ 10 French turnbuckles 1 in. to 
Propellers for OX 5 new.......... 25.00 3) CANE EOD.) (Cflscvssncccratastacstseesse 10 
Propellers for foreign motors... 25.00 Running lights set of 3 red, 
Propeller hubs foreign... no White and ZTOEN..........0cecseoes 2.50 
eohRoy ds} pacpsopreno cures ee 25.00 Best grade shock absorber 
PLANE PARTS: whiten ers it. cretsscarccersesve cot sans 10 
New wings Dee or Canuck Good grade shock absorber 
with all fittings... .. 60,00 black per ft....... .05 
Stabilizers horizon Es 22.40 Rome Turney Radi 20.00 
Stabilizers Vertical Dee.. 9 


9.00 Thermometers 16 ft. tube........ 5.00 
Elevators Dee...... oA : 
Rudders Dee..... 
Foreign Shipments: 
We invite your correspondence. 


field and supply depot. 
JOHNSON AIRPLANE & SUPPLY COMPANY, 


Fibre tubing in. O. 


You are cordially invited to visit our modern 


DAYTON, OHIO. 


Higher Power for 1923 
is Needed. 


PLANES MOTORS 

Standard JI 150 Hispano es 

FC WOE eck eee ct P aa $1400.00 Hispano 150 new............. $ 500.00 
Standard JI OX5 Curtiss $ Curtiss OX5 new............. $ 275.00 

LOW sce ree era ior se $ 900.00 : . a 
Standard JI without motor Ee rgpelless Opps 

DOW: loncushurschvscesten scsssateosatce $ 500.00 tipped new 17.50 
Standard JI without mo or Resistal gogg-es.... 3.00 

used slightly..............0.0 $ 400.00 Gomninh raatae Stand 
Curtiss JN4D OX5 motor ee aceC Re WASELB MAS LANG 

TOW Viccsetyoit ceases nies $ 750.00 ard JI panels, wires, 
Curtiss JN4D ithout wings, struts, tailunits 

MOLOL. cecsveess wee $ 400.00 ihe po eae ae 
erogubanduen S| Morse scouts original boxes................ $ 165.00 
also. (30 carloads sold this season) 


MARVIN A. NORTHROP 


300 Builders Exchange, 
MINNEAPOL!S, MINNESOTA 


MOTOR REBUILDING 


CYLINDER GRINDING 
ALUMINITE PISTONS 


Iron Pistons, Piston Pins and Rings. 


COMPLETE MOTORS 


Parts for all airplanes and motors. 
Finest equipment in U. S. for motor work. 


GREEN ENGINEERING COMPANY 
Dayton, Ohio 


Main St., at Burns 
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LINCOLN—STANDARD AIRPLANES 


ARE NOW SOLD 


“DIRECT FROM FACTORY TO YOU” 
plgg5ee 


IT’S THE SAME RELIABLE 
“LINCOLN—STANDARD” 
ONLY THE AGENTS’ & TRAVELING SALES- 
MEN’S EXPENSES ARE ELIMINATED 


WRITE FOR OUR LATEST OFFERS 


LINCOLN—STANDARD AIRCRAFT CORP. 
LINCOLN - NEBR. 


ATTENTION AVIATORS! 


Here Are Prices You Cannot 


Afford to Miss 


New JN4D—complete, set up $985.00 Landing gear—new, with axles, wheels, 
Used JN4D—complete, set up _tires and fittings 
Used JN4D—as is, on field not set up. 450.00 Landing gear—new, less wheels, tires 20.00 


Landi —new, 1 h 
Used Fuselage—new wings and motor, anding gear—new, less wheels and 


Used Fuselage—with used motor .... 

Used Fuselage—less motor 

Wings—single each 45.00 Propellers 
Wings—set of four and Aileron ..each 35.00 Motors—new 


Ailerons 4.00 Motors—used 
Used Ships are in first class. condition. 


Ready to fly. No overhaul bills. No freight. No extras. 


KOKOMO AVIATION CORP. 


Box 77 KOKOMO, IND. 


Bs etiecam 


ye 
Read What" Maj. B. L. SMITH, Gen’l Mgr. in Charge of Operations for 
AEROMARINE- AIRWAYS, INC., Says About 


COSTS LESS PER FLYING. HOUR 


A 
FLYING BOAT SERVICE PASSENGERS MAILS FREIGHT 


REG.U.S. PAT OFF 


AEROMARINE AIRWAYS, INC. 


THE LARGEST AERIAL TRANSPORTATION COMPANY IN THE WORLD OPERATING FLYING BOATS 


EXECUTIVE OFPICES 


OPERATING BASES 


TIMES BUILDING, NEW YORE 
TELEPHONES ®'47 BRYANT 
4505 


CABLE ADDRESS: “AIR WAYS* 


May 22, 1922. 
NEW YORK 

The C. L. Maguire Petroleum Vompany, 
McCormick Building, 

Chicago, Ill. 


ATLANTIC CITY 


DETROIT 


Gentlemen: 
CLEVELANO 

We want to give you the results of our use of LAKESIDE 
Teed AVIATION OIL pete tls all our operations in Florida this 

last season. 
KEY WEST i 

The o1l consumption shows .66 of a gallon per hou: per 
ties Liberty motor. These motors use less than one halr a 
gallon per hour during the first fifty hours running. 


MIAME 


| We used Lakeside on an average of forty hout sani thout 

ee change, and with no drop in o1] pressure during this 
time. 

PASSAU “ 

| We are running our Liberty motors 135 hours ocetween 

yg hate ovarhaulings and find them in better condition than in 

100 hours before using Lakeside; this means a saving 

——— of over 35% in our overhaul expense. 


{ The average pressure of Lakeside during the “last 25 
1 Rt uaa hours of these 125 hour motor runs is only five pounds 
" less than when the motors are new. 


11 PasseNnGceR 
ENCLOSED CABIN 


Btaaleeedieine After testing Lakeside Aviation O11 on the flisht of 
eda See tactons our "Santa Maria" between Chicago and Key West, via 
New Orleans, we knew it to be the best oil we have - 
ever used, but the results obtained during 735 hours 
flying in our Florida operations last season far ex- 
ceeded our most optimistic expectations. 


GIVING VALUABLE DATA 


A NEW AEROMARINE LETTER 


8 Passencer 
Fuvina Boats 


Very truly yours, 


GinGLE LIBERTY MoTORe 


AEROMARINE AIRWAYS, INC., 


aes 2 
2 Passmncer 
FLYING eoaTs General fer ° i 


AGROMARINE MoTons BLS °MB 


Produced Only by 


THE C. L. MAGUIRE PETROLEUM CO. 


McCormick Building, Chicago, Hl. 
NEW YORK CITY FRANKLIN, PA. ST. PAUL, MINN. 


“We Handle this Lubrication from the Ground to You” 
“IT’S NOT THE COST PER GALLON—IT’S THE COST PER FLYING HOUR” 


California Distributor—Western Aircraft Corp., 1212 East Sixth St., Los Angeles. 


Send for a Lakeside Sign for your Hangar 
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